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FOREWORD 

The first essential to efficient administration of any enter- 
prise is full knowledge of its present make-up and operation. 
Without full and complete information before them, as to 
existing organization, personnel, plant, and methods of opera- 
tion and control, neither legislators nor administrators can 
properly perform their functions. 

The greater the work, the more varied the activities engaged 
in, and the more complex the organization employed, the more 
imperative becomes the necessity that this information shall 
be available — and available in such a form that it can be readily 
utilized. 

Of all undertakings, none in the United States, and few, if 
any, in the world, approach in magnitude, complexity, and im- 
portance that of the national government of the United States. 
As President Taft expressed it in his message to Congress of 
January 17, 1912, in referring to the inquiry being made under 
his direction into the efficiency and economy of the methods 
of proseaiting public business, the activities of the national 
government "are almost as varied as those of the entire busi- 
ness world. The operations of the Government affect the in- 
terest of every person living within the jurisdiction of the 
United States. Its organization embraces stations and centers 
of work located in every city and in many local subdivisions 
of the country. Its gross expenditures amount to nearly 
$1,000,000,000 annually. Including the personnel of the mili- 
tary and naval establishments, more than 400,000 persons are 
required to do the work imposed by law upon the executive 
branch of the Government. 

"This vast organization has never been studied in detail as 
one piece of administrative mechanism. Never have the foun- 
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dations been laid for a thorouoi'h cunsideration of the r 
of all of its parts. No comprelienfiive effort has been made to 
list its multifarioua activities or to group them in Hiich a way 
a» to present a clear picture of what the Government is doing. 
Never has a complete description been given of the agencies 
through which these activities arc pcrfonncd. At no time has 
the attempt I)ecn made to study all of these activities and agen- 
cies with a view to the assignment of each activity to the 
agency Ixst fitted for its performance, t<) the avoidance of 
duplication of plant and wuric, to the integration of all ad- 
ministrative agencies of the Government, so far as may he 
practicable, into a unified organization for the most effective 
and economical dispatch of public business." 

To lay the basis for such a comprehensive study of the 
organizations and operations of the national government as 
President Taft outlines, the Institute for Government Re- 
search has undertaken the preparation of a series of mono- 
graphs, of which the present .Htudy is one, giving a detailed 
description of each of the fifty or more diHtintt services of 
the Government, These studies arc being vigorously prose- 
cuted, and it is hoped that all services of the <;overnmcnt will 
be covered in a comjKirativcly brief space of time. There- 
after, revisions of the monographs will l»c made from time 
to time as need arises, to the end that they may, as far as 
is practicable, represent current conditions. 

These monographs arc all prepared according to a uniform 
plan. They give: First, the history of the cstahlishmcnt and 
devehjpment of the service; second, its functions, described 
not in general terms, but by detailing its s;>ecific activities; 
third, its organization for the handling of these activities; 
fourth, the character of its plant; fifth, a compilation of, or 
reference to, the laws and regulatirms governing its opera- 
tions; sixth, financial statements showing its appropriations, 
expenditures and other data for a period of years; and finally, 
a full bibliography of the sources of information, official and 
private, bearing cm the service and its operations. 
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^V In the preparation of these monographs the Institute has 
kept steadily in mind the aim to produce documents that will 
be of direct value and assistance in the administration of pub- 
lic affairs. To executive officials they offer valuable tools of 
administration. Through them, such officers can, with a mini- 
mum of effort, inform themselves regarding the details, not 
only of their own services, but of others with whose facilities, 

»RCtivities and methods it is desirable that they should Iw fa- 
miliar. Under present conditions services frequently engage 
in activities in ignorance of the fact that the work projected 
has already been done, or is in process of execution by other 
services. Many cases exist where one service can make ef- 
fective use of the organization, plant or results of other serv- 
ices had they knowledge that such facilities were in existence. 
With the constant shifting of directing personnel that takes 
place in the administrative branch of the national government, 
the existence of means by which incoming officials may thus 
^^ readily secure information regarding their own and other 
^Mtervices is a matter of great importance. 

^H To members of Congress the monographs should prove of 
^" no less value. At present these officials are called upon to 
legislate and appropriate money for services concerning whose 
needs and real problems they can secure but imperfect infor- 
mation. That the possession by each member of a set of mon- 
ographs, such as is here projected, prepared according to a 
uniform plan, will be a great aid to intelligent legislation and 
appropriation of funds, can hardly be questioned. 

To the public, finally, these monographs will give that 
knowledge of the organization and operations of their govem- 
■ ment which must be had if an enlightened public opinion is to 
I be brought to bear upon the conduct of government affairs. 
These studies are wholly descriptive in character. No at- 
t is made in them to subject the conditions described to 
riticism, nor to indicate features in respect to which changes 
KUiight with advantage be made. Upon administrators them- 
I selves falls responsibility for making or proposing changes 
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which will result in the improvement of methodi of sdminis- 
tration, The iirimary aim of outside ag'eiicieB ihould be to 
cniphamze this rcNponnilyiiity and facilitale itH fulfillment. 

While the monngraphd tluis make no direct recommenda- 
tions for iniprovemimt, they cannot fail (frc:aly to stimulate 
efforts in that direction. Prepared an they are according to 
a uniform plan, and nettinff forth a» they do the activities, 
plant, organization, personnel and laws governing the several 
nerviccs of the government, ihey will automat ically, an it were, 
reveal, for example, the extent to which work in the .tame field 
is Iwing performed hy diifermt services, and thus furnish the 
information that is eflsential to a considaration of the great 
question of the better distribution and coordination of activi- 
ties among the several departments, establishments and bu- 
reaus, and the elimination of duplications of pl.int, organiza- 
tion and work. Through them it will al.io be possible to 
subject any particular feature of the administrative work of 
the government to exhaustive study, to determine, for exam- 
ple, wh^t facilitieii, in the way of latmratories and other plant 
and crjuipmcnt, exist for the prosecution of any line of work 
and where those facilities are located; or what work is being 
done in any field of administration or research, Much as the 
promotion, protection and regulation of the maritime inter- 
ests of the country, the planning and execution of works of 
an engineering character, or the collection, compilation and 
publication of Htatistical data, or what differences of practice 
prevail in respect to organization, classification, appointment, 
and promotion of personnel. 

To recapitulate, the monographs will serve the double pur- 
pose of furnishing an essential tool for efficient legislation, 
administration and prtpular control, and of laying the basis for 
critical and constructive work on the i>art of those upon whom 
resimnsibility for such work primarily rests. 

Whenever possible the language of official statements or re- 
ports has been employetl, and it has not been practicable in all 
cases to make specific indication of the language so quoted. 
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The Reclamation Service is a civil engineering organization 
' of the federal government in the Department of the Interior. 
Its functions are to examine, survey, construct and maintain 
irrigation works for the storage, diversion, and distribution of 
water for the reclamation of arid and semiarid lands in the 
western part of the United States. 

The arid regions of the United States, as generally desig- 
nated, include about two-fifths of its entire area, extending 
from about the middle of the continent westerly nearly to the 
Pacific Ocean. There are no sharply marked lines or divisions 
between the arid and the humid areas, but there is, especially 
near the center of the United States, a broad intermediate belt, 
neither distinctly arid nor distinctly humid, which is called the 
subhumid or semiarid region. This belt extends over North 
Dakota, South Dakota, western Nebraska, and western Kansas 
into Oklahoma and the panhandle of Texas. In years of 
excessive moisture the subhumid region sometimes creeps up 
toward the foothills of the Rocky Mountains, while during 
dry years the greater part of the plains region west of the 
Missouri becomes semiarid. 

Water is available to irrigate only a small portion of the 
total area of the arid regions. Estimates vary as to the size 
of the area which can be irrigated. In the first annual report 
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of the Reclamation sSirvicc it ii atated that "under the t _ 
ctmtplete nyntpni o/-frri(fation pomible it !» probal>lc that not 
uvcr five-per'-ctfrit. of the arable land tan Ih: irriBatcd in any 
one ui.tbe Western itatei." 

Vvr.i full understanding of tlie origin and development of 
._ 'tf^ Reclamation Service and of the law* under which it oper- 
'•'■litet, lome account i« neceimry of the cundilionH surrounding 
early private reclamation etiterprities in thin country, and of 
the prcviouB policy of the national government tfward reclam- 
ation of the public landit. Thin account falln under the follow^ 
ing heads : ■ 

I. Irnnatitrti development prior to 1880. j 

3, IvCgi^lftlion relative to private irrigation worke on the 

puMic landi, if^tft-igoi. 
3, Iteclamation of the puhlir landii Ity the Atateii, 1894 to 
date. 

Irrigation Development Prior to 1880. Irrigation of arid 
land» of the Went datet bacit far before the htHtoric period. 
Retnainii of irrigation canali and diHtributing Mysteniii are 
found, notably in Arizona and adjacent stales, in proximity to 
the ruinn of the haWtationti built by the r-'iicl)lo or town-dwel- 
ling Indians, 'I'hc Si>aniNh comjuerora c(jming northerly from 
Mexico enlarged the works of the natives or Iniilt new canals 
to bring water lo the ficlda Hurrounding their ncttlementN. The 
fimt ICnglinli Hfieiiking jwople to adopt the art were the small 
parly of Mfirmon [Moncers who, in the summer of 1847, set- 
tled in llir fircat Stdt I.al<e Valley, Their syHtematic rcchima- 
tion of the Hurrouuding areas xcrved as an object lesson for 
larger undertaking;*. 

In the rlecadr 1870-1880, the practice of irrigation in thii 
country was greatly advanced by the lucceti of Mveral co6^ 
crative colonization ciiterprincs in northeastern Colorado. Of 
these ihe first and liest known was the Union Colony at Gree- 
ley, the organizers of which were familiar with the methods 
employed in I 'tah. So successful were these colonies that they 
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rere said to have "made of northeastern Colorado one of the 
most vigorous agricultural districts of the country." '■ 

There are no reliable statistics as to the extent of early irri- 
gation development, but the available information indicates 
that from a few thousand acres in 1850 there was steady in- 
crease to approximately 50,000 acres in i860, and possibly 
200,000 acres in 1870, followed by rapid development, so that 
approximately 1,000,000 acres produced hay and cultivated 
crops in 1880. 

Legislation Relative to Private Irrigation Works on the 
Public Lands, 1866-1901. The peculiar conditions of water 
supply existing in the arid region had early given rise to special 
legislation in all of the states and territories in that region reg- 
idating the rights of private enterprises to the use of water. 
In 1866, the first legislation relative to water rights on the 
public lands was enacted by Congress. By act of July 26, 1866 
(sec. 9, 14 Stat. L., 253),* rights to the use of water on the 
public lands vested under local laws and customs were con- 
firmed.^ Although the enactment of this provision was due 
primarily to the needs of the hydraulic mining industry, its 
language was drawn to embrace also the use of water for 
"agricultural, manufacturing, or other purposes." 

Positive action in the direction of securing irrigation of the 
arid lands for agricultural purposes was first taken in 1875. 
By an act of March 3, 1875 ( '^ Stat. L., 497), provision was 
made for the disposition of the arid lands, termed by the act 
"desert lands," of Lassen County, Cahfomia, to entrymen 
■who would irrigate them. 

»Two years later, by the so-called "desert land law" (act of 
March 3, 1877, 19 Stat. L, 377), this policy was extended to 

'Widtsoe, Principles of Irrigation Practice, p. 461. 

* Now section 2339, Revised Statutes. 

' By section 17 of the act of July 9, 1870 (16 Stat. L,, 218). now 
section 2340, Revised Statutes, all patents, preemptions and home- 
steads allowed were made subject to such vested and allowed water 
rights. 
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^H the itates of California, Oregon, and Nev.'ula, and the tcrri- 

^H tories of Washington, Idaho, Montana, Utah, Wyimiing, Ari- 

^^M zona. New Mexico, and Dakota. The act provided for the 

^H sale, at $1-25 per acre, of not more than 640 acrcn of desert 

^H lands lo any person who hud tiled a declaration of intention to 

^H become a citiiicn, upon ccmdilion that he irrigate the lands, 

^H three yearn being allowed him for this i>iir]>ose, "Desert 

^H iandK" were defined by the act to \ye "all lands, exclusive of 

^H timber lands and mineral lands which will not, without irriga* 

^B tion, produce some agricidtiiral crop." 

^H In 1891 (sec. 2, act of March 3. iSgi, 26 Stat, L., 1095), 

^V the dcHcrt land act was extended to the state of Colorado and 

was inoditied to permit two or more persons to "associate to- 
gether in (he construction nf canals and ditches for irrigating 
and reclaiming" their tracts under a joint plan. The provision 
for proof of irrigation was, however, made much more severe, 
it beiTig rc(|uired thai the entrynian expend, in each of the 
three years allowed for reclamation, not less than one dollar 
per acre "in the necessary irrigation and cultivation thereof, 
by means of main canals and branch ditches and in permanent 
improvements upon the land, and in the purchase of water 
rights for the irrigation of the same." In addition, proof of 
the cultivation of one-eighth of the land within the three year 
period was r«|uired. 

In the same act there was for the first time extended to irri- 
gation works a policy which had long before been adopted with 
reference to roads and railroads through the jnihlic lands. By 
sections 18 to 31 of the act there was granted "to any canal or 
ditch company formed for the purptjse of irrigation," and to 
any individual or association of individuals constructing 
canals, ditches or reservoirs for that purpose, "the right of 
way through the public lands and reservations of the United 
States ... to the extent of the groiuid occupied l>y the water 
of the reservoir and of the canal and its laterals, and fifty feet 
on each side of the marginal limits thereof; also the right to 
take from the public lands adjacent to the line of the canal or 
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iitch, material, earth and stone, necessarj' for the construction 
F such canal or ditch." 

In 190:. by act of February 15 (31 Stat, L., 790), the grant 
bf rights of way over the public lands for water works was 
extended so as to include the conveyance of water for almost 
every purpose. The Secretary of the Interior was empowered 
"to permit the use of rights of way through the public lands, 
forest and other reservations" and through certain national 
parks, "for canals, ditches, pipes and pipe lines, flumes, tun- 
nels, or other water conduits, and for water plants, dams, and 
resen'oirs used to promote irrigation or mining or quarrying, 
or the manufacturing or cutting of timber or lumber,^ or the 
supplying of water for domestic, public, or any other benefi- 
cial uses." 

Reclamation of the Public Lands by the States, 1894 to 

Date. Within a few years after the passage of the act of 
1891, which may be regarded as the most important single 
enactment relative to the reclamation of the public lands by 
private enterprise, provision was made by Congress for rec- 
lamation by public land states. By section 4 of the sundry 
civil appropriation act of August 18, 1894 (28 Stat. L., 422), 
commonly known as the Carey Act, the government offered to 
contract with any of the states containing arid lands, binding 
ielf "to donate, grant and patent to the State free of cost 
lor survey or price such desert lands, not exceeding one mil- 
lion acres in each State, as the State may cause to be irrigated, 
reclaimed, occupied, and not less than twenty acres of each 
one hundred and sixty acre tract cultivated by actual settlers, 
within ten years next after the passage of this act." 

Two years later, by act of June 11, 1896 (29 Stat. L., 434), 
.the scope of the act was extended by providing that patents 
lould issue to a state for any particular tract of land re- 

' 'Rights of way for canals and reservoirs for "the business of 

'iuning or quarrying or of cutting timber and manufacturing lumber" 

already been granted by the act of January 21, 1895 (28 Stat. 

, 635)- 
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claimed under the act "when aii ample mipply uf wAter in 
actually furtiUhed in a Hiibstantial ditch or canal or by artenian 
wellii or rcservoiri, without regard to settlement or cultiva- 
tion." ' 

On March 3, 1901 (31 Stat. L., 1188), Cungremi extended 
the termi of thia law, which had lieen limited to ten years from 
the {late of itN oriKinut paanaKe, no that it nIiouIU remain in 
continued operation, allowing ten yearn for the reclamation of 
each l)ody of Iniut Hegrcgatetl thereunder. 

In the eight yearit which elupHcd between the enactment of 
the Carey Act ami that of the kcctamatiiin Act, hnt iteven of 
the Mtateii covered by the Carey Art tf)ok finy ntcpn to lake 
ndvantaffe of itn proviHionii. Ont of ihc total area of 7,- 
oo(),(joo ftcrcB open to tlicin for (iliiiif. ibcMe ulalen hail made 
applicaliori for lepm than i,2O(j,o0f) lurvn. Only fntir of the 
Rlalen hud, however, filed their iipplitalionM in apjtroved form, 
their a|>pIirationtt covering lens than rioo.oiNi iit-ren, ;in<l r>f 
tliene only fmc ntatc. Wyoming, had filed prt^trr proofs of 
rei'!atnflti(fti, an re(|tilred t>y the law, ns lo any of ilir liuid 

applied for; no that ihc ll,.l2l airt-t p;ilfii(cd lo ijuil utatc 
connlittitcd the whole of the net rciiillH of ihc Carey Ad rjnr- 
ing Ihe ftrM eight yearn of i|« ojicralioii. 

In the Iwenty-threc yearH from tJic pasNaj^c of the act to 
June 30, 1917, ten ittatcii in ult made applicaliott-> under Uio act. 
but (»f ihcHC only nix filed proofs of reclamaliitti resiilliuj; in 
patent, To llie-te a total of nJightly more ihaii Hdo.oih) aercn 
waH palriiled, and of ihis over <,jn,iH)n acrc-i were palcritcd 
to Idaho, and over J50,(WM» lo Wyoniinj;, Of ilie reniainiri^; 
i^o.yj'; acres, fu,7i8 were paleiiled In Oreijoii, ,v>/'H.l to 
Montana, 35,Hi4 to Utah, and 11,511 i^ ' 'ili.r.i^lo. 

It thus appearn that lail few of ilir- .i.ii' . \,a\'i- taken ex- 
tensive action to obtain the beiicliu i mih iii|,i,iir.l hv llie Carey 

' Ity tliiii iirl als'i till- KlnlPK werr niitl n A \,, ■ i< .:i: .Mini ni{iiiii"l 

hM liiii'lfl repliiitiicrl "Inr liic acliisl fi-i .m.l Mi,,-,nv r^tiienxcii of 
rccluniutiiJii nti<l rriiwrnHlilf Intarriit llicixjii Ikjiii llic il^itc of rccla- 
tiiution unlll i|ii>|io>ril uf to urliiul leltlcrR," kiicIi llcii tu lie "valid on 
Btid ni[Bin«l tlie ■rjiiioiie l<'i(iil lulKllvtiiloiiR of Innd rcclBimeil." 
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Act. During the last ten years little activity has been dis- 
played in the construction of reclamation works under this 
act. because of the fact that most of these projects have been 
financially unprofitable to the investors. 
L In 1912, a committee was appointed by the Secretary of the 
I Interior to report upon the historical and current conditions 
' of Carey Act projects. The report, rendered under date of 
Febntary 15, 1913,' states that much actual development has 
been accomplished. The failure to accomplish still more is 
attributed by the report to improper administration of the act 
by the states and improper management by the promoters of 
the several projects. In particular the report criticizes the 
segregation of lands for long periods of time at the request of 
promoters, the segregation of lands having insufficient water 
supply, the underestimation of the cost of irrigation works, 
■ carelessness and inefficiency, and in some cases dishonesty on 
I the part of state officials in their supervision of the work of 
construction, improper methods of disposing of the lands, re- 
sulting in their appropriation by speculators rather than actual 
settlers, and the imposition of unduly burdensome water rates. 
The report concludes : 

The chief obstacle in the way of Carey Act projects at 
present is a general lack of confidence on account of past 
failures, resulting in inabihty to secure financial backing. 
When a market for Carey Act bonds is found, it is generally 
at a price to the developing company of 80 to 85, thus making 
the cost of money to the company at the rate of 7 per cent 
I or more on the basis of a 6 per cent bond, and in addition 
I requiring the redemption payment for the bond to be from 20 
to 25 per cent greater than the original proceeds. The cost of 
colonization, which is a surprisingly large item in undertakings 
of this character; the cost of administration during a period 
of 20 years more or less, from the beginning of construction 
I until the last deferred payments have been made by settlers; 
I the cost for interest for the period of investigation and con- 
'This report was prepared by Herman Stabler, of the U, S. Geo- 
logical Survey, P. R. Dudley, of the Land Office, and F. W, Hanna, 
of the U. S. Reclamation Service, and was printed as Senate Docu- 
ment No. 1097, 62d Congress, 3d Session. 
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■tniction and until the interest im «ettlcr»' notes is nufficient 
to offset tlic Ixmd intercut ; ami n proCit, even llmnj^h nmall, for 
the (lcvi'I()|)in({ coinjKiny iind the |>eoi)le who have t;»kcn the 
risl(n of tlic tlevclopinciit, intrcjist the cost of the land to the 
Helller, under even the hcnt projects of this character, to an 
nmoinit In the rieighliorhood of twice the actual oitfit ruction 
cost. 

It is evidently not possihlc under imy schcnic of financing 
und dcvclojimcnt to remove all of the«e items of co»t from 
irrigated land. Under the (iovernment projects of the liccla- 
nmtion Service the itcni» of inlcrcm and profit have Iwcn elim- 
inated, Init the costs of colonization and administration rc- 
niiiin, in addition to the actual coHts of conHtniction. It has 
l»cen suRKested that the same items could he rcdnccd under the 
Carey Ad hy the States lending iheir credit to llic pn>jecta 
and supervising their develoi>ment in such manner oh to asKure 
succesHful development nndcr reasoiiiililc conditions, 

Movement for National Construction of Reclamation 
Worka. 1878-igoa. DiiriiiK tlir whole of die pcrioil covered 
liy llip k^iKJation outlined in ilic preceding Ncctions for the 
devckipiiicnl nf tlic arid lands hy privatu cntcrpriw and by 
Ntatc action, there had liecn carried on, hy niciiibfrs of Con- 
gress, hy officials of the govcninicnt, and by private citizens, 
individually and In associations, a movement for the more 
direct treatment of the problem of reclamation by the national 
government through the actual construction hy it of reclama- 
tion works on a large scale. 

Among the earliest and most notahlc of those who took thi» 
view was Major John Wesley Powell, who had made an ex- 
tensive study of the relatively unknown west, his exploration 
of the (irand ("anyon of the Colorado River being particularly 
notable. His "Report on the land of the arid regioTi of the 
United States with a more rletailed aceoimt of the land of 
Utah, with maps," published in 187K, attracted general atten- 
tion. Particularly noteworthy was his discussion of the 
methods to be employed for the rcdcm|)tion of the arid region. 
He stated that tlierc were involved "engineering problems re- 
quiring for their solution the greatest skill. ... To a great 
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•extent the redemption of all these lands will require exten- 
sive and comprehensive plans for the execution of which ag- 
gregate capital or cooperative labor will be necessary. Here 
individual farmers being poor men can not undertake the task. 
For its accomplishment a wise provision embodied in carefully 
considered legislation is necessary." He also suggested legis- 
lation to authorize the organization of irrigation districts and 
of pasturage districts, providing in particular "that the right 
to the water necessary for the redemption of an irrigated farm 
shall inhere in the land , . . and the right to the water shall 
pass with the title to the land." 

As Director of the United States Geological Survey from 
1881 to 1894, Major Powell persistently urged suitable legis- 
lation, and in his various writings from 1878 to 1894 he stated 
definitely that the general government must of necessity deal 
directly with the irrigation question. His reports were much 
discussed by those who were interested in the development of 
the west, and under his frequent and urgent presentations the 
subject attracted more and more attention from year to year. 

Finally, in 1888. his views, which were strongly seconded 

*by several members of Congress, were recognized by Congress 
to the extent of the authorization of an investigation of the 
practicability of constructing irrigation reservoirs in the arid 
region. Several months later an appropriation of $100,000 
was made for the work and in the next year an appropriation 
of $250,000. 
^B The original resolution authorizing the investigation (joint 
^Bresolution of March 20, 1888, 25 Stat. L., 618), is notable 
^B{or the clarity with which it defines the irrigation problem. It 
Keads: 

^B Whereas a large portion of the unoccupied public lands of 
^" the United States is located within what is known as the arid 
region, and now utilized only for grazing purposes, but much 
of which, by means of irrigation, may be rendered as fertile 
and productive as any land in the world, capable of supporting 
a large population, thereby adding to the national w^th and 
prosperity; 
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WliercaH all the water ilowiiig (hiring the summer monthl 
in many of the streams of the Rocky Muuntainii, ii|x>n which ' 
tlic liushandman of the plains and the mountain valleys chiclly 
(lepcmis for moisture for his crops, has been appropriated and 
is used for the irrigation of lands contiguous tncrclo, whereby 
a comparatively small area has l>een reclaimed ; and 

Whereas there arc many natural depressions near 
sources and along the courses of these streams which may t 
converted into reservoirs for the storage of ihc surplus water 
which during the winter and spring seasons Hows through the 
streams; from which reservoirs the water there stored can be 
drawn and conducted thrrmgh properly constructed canals, at i 
the proper season, thus bringing large areas of land into cul 
tivation and making desirable nuich of the public land fol 
which there is now no demand ; Therefore, be it 

Resolved hy the Senate and House of Representatives of 
the United States of America in Congress assembled: That 
the Secretary of the Interior, by means of the Director of the 
Geological Survev, l)e, and he is herchy, directed to make an 
examination of that portion of the arid regions of the United 
States where agriculture is carried on by means of irrigation, 
as to the natural advatitajfes for the storage of water fgr irri- 
gation purposes, with the practicability of ctmstructing reser*^ 
voirs. together with the capacity of the streams and the cost ' 
of constniclioii and capacity of reservoirs, and such other 
facts as Iwar on the (juestion of storage of water for irrigat- 
ing purposes; and that he be further directed to report to 
Congress as soon as practicable the result of such investiga- 
tions. 

The sundry civil appropriation act of the same year (act 
of October a, 1888, 25 Stat. L.. 526), seemed to give evidence 
of an intention on the part of Congress to enter upon a com- 
prehensive Hchcmc of construction for irrigation works for, 
after making appropriation for the surveys of the arid regions 
just mentioned, it provided that "all the lands which may here- 
after be designated or selected by such United States surveys 
for sites, for reservoirs, ditches, or canals for irrigation pur- 
poses, and all the lands made susceptible of irrigation by such 
reservoirs, ditches, or canals, arc from this time henceforth 
hereby reserved from sale as the property of the United States, 
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^fpid shall not be subject after the passage of this act to entry, 
^Tettlement, or occupation until further provided by law." 

Under this sweeping authority the Geological Survey desig- 
nated as "lands made susceptible of irrigation" virtually all 
the lands in the arid region,* and these lands were accordingly 
withdrawn from entry. A widespread protest from persons 
in the arid region, adversely affected by this action, soon made 
itself heard and by resolution of February 14, 1889, the United 
States Senate authorized a select committee of seven, to be 
known as the Select Committee on Irrigation and Reclamation 
of Arid Lands, to consider the whole subject. During the 
months of August and September, i88g, the committee con- 
ducted meetings at a number of points in the territory affected. 
The majority of the committee, headed by the chairman, 
Senator Stewart, severely criticized Director Powell for hav- 
ing expended so large a portion of the funds appropriated 
for irrigation surveys in developing general topographic maps 
of the arid region, and for his general policy of withholding 
from settlement all lands susceptible of irrigation until such 
time as their disposition should be decided upon by Congress.^ 
As against the course thus pursued by Director Powell 
under the act of 1888, Senator Stewart proposed to place 
all unappropriated waters under the control of the several 
states and territories; the minority of the committee, however, 
favored the division of the arid lands into irrigation districts 
upon the basis of natural drainage basins, entrusting a large 
measure of the control over reclamation development to the 
people resident within each basin. 

Although neither of these proposals received favorable 

^isideration by Congress, the opposition voiced by the major- 
The survey upon which the action of the Geological Survey was 
based is frequently referred to as the Powell Irrigation Survey. The 
resuhs of this survey were published in the annual reports of the 
Geological Survey from 1890 to 1893 inclusive. 

'The report of the committee together with the record of the 
hearings held by it was printed as Senate Report No. 928, 51st Con- 
gress, I St Session. 
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ity report to the existing policy of rcHcrvatiun found Icgii 
tive expression in an act (act of August 30, 1890, z6 Stat:^ 
L.. 391). by which the whole of the act of 1888 providing for 
the reservation of "sites for reservoirs, tlitchcs or canaU for 
irrigation purposes and all the lands made siisceptihic of irri- 
gation by Buch reservoirs, ditches or canals" was revoked 
except as to reservoir sites, the segregation and reservation 
of which was expressly continued. In the following year, a 
further curtailment of the policy of reservation was evidenced 
in section 17 of the act of March 3, 1891 (26 Stat. L., 1095), 
which provided that reservoir sites "shall be restricted to and 
shall contain only so much land as is actually necessary for 
the construction and maintenance of reservoirs excluding so 
far as practicahle lands occupied by actual settlers at the date 
of the location of said reservoirs." By the same act, more- 
over, as has been indicated in foregoing sections, the applica- 
tion of the desert land law was extended, and rights of way 
over the public lands were granted to irrigation companies; 
and in i8(>4 the principle of state ctnitnil. urged by tlic ma- 
jority of the Senate committee in i88q, was recognized in 
part, as already indicated, by the adoption of the Carey Act, 
The apparent reaction in this act from the policy embodied 
in the acts of 1888 and 1889 was further indicated by the 
failure to provide any funds for the further prosecution of 
the investigation "of the extent to which the arid region of 
the United States can be redeemed by irrigation," In spite of 
the lack of any express appropriation, however, the duty of 
selecting reservoir sites for segregation still remained with the 
Geological Survey, as alreiidy indicated, so th.it, in connec- 
tion with its regular work of topographic mapping, the Sur- 
vey continued to devote much attention to this subject. In 
addition, in 1894, a specific appropriation of $12,500 was se- 
cured by the Survey "for gauging the streams and determin- 
ing the water supply of the United States, including the inves- 
tigations of underground currents and artesian wells in arid 
and aemiarid sections." The appropriation for this purpoie 
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steadily increased, amounting in the fiscal year 1903, in which 
the Reclamation Act went into effect, to $200,000. Since 
that time it has risen as high as $250,000. The data secured 
by the surveys and investigations made under these appro- 
priations were, and continue to be, of primary importance to 
the Reclamation Service in all the exploratory phases of its 
work. 

The period from 1894 to 1902. the year in which the 
Reclamation Act was adopted, was marked by a continual ex- 
tension of the policy of encouraging state and individual 
reclamation development. In 1895 the right of way over the 
public lands was extended, as already indicated, to water 
works intended for use in mining, quarrying, and lumbering. 
In January of 1897, the occupation of reservoir sites was made 
available to the stock-raising industry, and in the next month 
even reservoir sites hitherto reserved by designation of the 
Geological Survey .were thrown open to entry. In 1898 the 
right of way acts of 1891 and 1895 were still further extended, 
while in igoi the general right of way act, to which reference 
has already been made, was enacted and the policy of the 
Carey Act was made permanent. 

Though the progress of legislation during the years 1891 
to 1901 thus had reference solely to the construction of 
reclamation works by states and by private enterprise, the 
advocates of reclamation by the national government had by 
no means been idle during this period. The hearings of the 
Senate committee in 1889 and the legislative and public dis- 
cussion which followed their reports had served to increase 
and strengthen the interest in the national aspects of the sub- 
ject. In 1891, there had been held a so-called National Irri- 
gation Congress at Salt Lake City, and while this gathering 
had resolved in favor of the grant to the states and terri- 
tories, in trust, of irrigable lands, there had been a strong 
sentiment in the congress in favor of a thoroughly national 
^treatment. At a second Irrigation Congress, which was held 
t Los Angeles two years later, the necessity for federal con- 
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trol over streamii Oowing through more than one state wai 
recognized, and in the (olluwing year at the third Natioiutl- 
irrigutioii ConKrcos, held at Denver, the coiiHtruction ai 
maintenance of irrigation works by the national governmei 
were cxpre»sly advocated. 

At this time public iutcrcMl in irrigation was further great 
stimulated by Hevcral important public docnnientH and invest 
gations. In connection with the work of the Senate com«' 
mittce, already referred to, a large amount of teclniical dal 
relative to water supply condition!) in the arid regions hi 
been collected, and this material, published in 1893 under 
title "Report on Irrigation, 1893," ' gained a considerable cii 
dilation. Alxjiit the same time were publiahcd the resultl 
of the Hpcciat inc|uiry relative to irrigation, made in connec- 
tion with the eleventh census in 1890. In the agricultural 
enumeration for that census, the eimnicratorM had obtained, 
in addition to the uiual facts, statemcntM an to the area ir- 
rigated. Circulars of itujuiry were then sent to all irrigators 
whole itamcti appeared in the rctuni§, and a large amount of 
de5nitc information waH thus for the first time obtained coti" 
ccrning the cost of irrigation and the conditions existing in 
tlic irrigated areas. Still another document, which played 
important part in the education of public opinion on the sub- 
ject of irrigation and the relation of the national governmeitt 
thereto, was a rcfiort made by Captain liiram M. Chittenden, 
in Novemlwr, iiit)7.''' This report was made pursuant to a 
provision of the rivers and harbors appropriation act of i8(;6, 
calling for "the examination of sites ami rcjMjrt upon the 
practicability and desirability of constructing reservoirs and 
other hydraulic works necessary for the storage and utiliza- 
tion of water to prevent (Imxls and overflows, erosion of river 
hanks and breaks of levees, and to reinforce the flow of streams 
during drought and low water seasons." Although it tluis had 
reference primarily to flood prevention works, the report de- 

' Printed a« Senate Uocimient 41, sart Con 
'Printed nn House Document 141, SJlh ' 
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voted considerable attention to the value of dams and reser- 
voirs in the arid region for purposes of irrigation, Further- 
more, Captain Chittenden recommended that the government 
itself should build, own, and operate all reservoirs and other 
necessary works, holding the stored waters absolutely free 
for public use under local regulations. 

In 1899 the movement for national construction of irriga- 
tion works was further strengthened by the formation of a 
permanent association to take the place of the more loosely 
organized annual congresses which had hitherto been held. 
The membership of this association numbered not only repre- 
sentatives of the arid region but also not a few eastern busi- 
ness men and representatives of national labor organizations. 
The active head of the association was Mr. George H. Max- 
well, of San Francisco, and under his leadership the organi- 
zation became very effective in disseminating information 
concerning irrigation and in enlisting support for the measures 
which it favored. 

The effect of this widespread discussion of the reclamation 
problem was observable in 1900 in the platforms of the three 
leading political parties in the presidential campaign of that 
year, the Republican, Democratic and Silver Republican plat- 
forms all making mention of the subject. Only the last 
named made definite declaration in favor of national construc- 
tion, declaring it to be "the duty of the general government 
to provide for the construction of storage reservoirs and irri- 
gation works." The Republican platform recommended "ade- 
quate national legislation to reclaim the arid lands of the 
United States, reserving control of the distribution of water 
for irrigation to the respective states and territories"; while 
the Democratic platform merely declared in favor of "an 
intelligent system of improving the arid lands of the West." 

The efforts of the advocates of national reclamation works 
were powerfully aided by the growing conviction in the arid 
and semiarid regions of the inability of state or individual 
enterprise to realize the full possibilities of irrigation. Even 
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where interstate and international complications did not 
tcrfcrc with effective action by the states or individuals, 
cxjiectations entertained by those who had advocated llic legis- 
lation of the years 1890 to tyoi, whicli has Ijccn traced, had 
failed of complete realization. Comment has already Ixen 
made un the relatively meager results effected by the states 
under the terms of the Carey Act. Un the other hand, the 
area reclaimed by private enterprise during the same period 
had been very considerable; ' but it was appreciated that less 
was to t»; expected from private enterprise as time went on, 
as virtually all the opportunities for easy and inexpensive de- 
velopment had been taken up. Moreover, although vested 
rights had attached to a great part of the water and irrigable 
lands, yet the rate of actual utilization was far less than neces- 
sary for the proper growth of the arid conntry. 

Exjiericnce had moreover demonstrated that irrigation 
works were likely to lje profitable only when those constructing 
them owned also the lands which were to be irrigated by 
them, ami that further private reclamation of the public lands 
on a large scale could, therefore, Iw effected only by the 
alienation to the developers of large compact areas of irri- 
gable lands. The virtual impossibility of a procedure so 
totally at variance with the whole public land policy of the 
government was, however, clearly recognized; so that the 
irrigation problem of the public lands seemed incapable of 
solution by private enterpri.sc. 

PatMge of the Reclamation Act. At the annual meeting 
of the National Irrigation Assttciation at Chicago, November, 

'The »rti reported to tlic Ccnuuii an prrjiliicinK cio|ih umltT irriga- 
tion more than doubled In the ten yenta irmii sHHi) lo iKgg, the 
ncrcHgc rising from 3,631,381 to 7,si8,5J7, TIichp fiKurco are un- 
doubtedly larKC and Include many Innds which tiro wiitrred only in 
part or very imperfectly. It in probable that by followliifc a more 
cnreful definition of the term "irriKBled" the iicreut[e reported would 
hfivc been greatly rcduce'l through the excliiitioii of meailriw* watered 
by more or less natural meanx and bmilN wtiich ri-crivcl water only 
fallowing erratic itorms. 
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1900, definite proposals for the national construction of irriga- 
tion works received extended consideration, a leading part of 
the discussion being taken by Representative Francis G. New- 
lands, of Nevada. Mr. George H. Maxwell, chairman of the 
executive committee, and Mr. F. H. Newell, then connected 
with the Geological Survey and later chief engineer and 
director of the Reclamation Service, Upon the opening of 
Congress in the following month, Mr. Newlands offered a 
series of bills embodying the proposals favored by the asso- 
ciation. The essential features of these bills were as fol- 
lows: 

r. The government was to construct the necessary works 
for the reclamation of the public land and of adjacent areas 
which had passed into private hands. 

2. The funds expended for the construction of such works 
were ultimately to be recovered by the government in the form 
of charges paid by the users of the water stored by such 
works. 

3. The reclaimed lands were to be broken up into small 
holdings. The lands still owned by the government were to 
be aUenated only to homesteaders; as to those in private own- 
ership, a limitation of the area under a single ownership to 
which water would be supplied was to be imposed, and the 
actual residence of owners on or near their lands was to be 
required. 

Although Mr. Newlands' bills attracted wide attention, the 
session of 1900-1901 closed without action by the House. 
But in the President's message of December, 1901, which 
opened the first session of the 57th Congress, the speedy 
enactment of comprehensive irrigation legislation was strongly 
urged. Mr. Roosevelt, who had succeeded to the Presidency 
in September, 1901, upon the death of President McKinley, 
had resided in the west and was well informed on the condi- 
tions obtaining in the arid regions. His message defines very 
comprehensively the problem and policy of reclamation by the 
national government. After calling attention to the need for 
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federal action to insure the conservation of the country's 
forests, he rleclared; 

The forest alone can not, however, fully regulate and con- 
serve the waters of the arid region. Great storage works 
are necessary to equalize the flow of slrcamn and to nave the 
flood waters. Their construction has been conclusively shown 
to be an undertaking too vast for private effort, Nor can it 
be best accomplished by the individual stales acting alone. 
Far-reaching interstate problems are involved, and the re- 
sources of single states would often Iw inadecjuatc. It is prop- 
erly a national function, at least in some of its features. It 
is as right for the Nati'Mial Cif)vcrnnicnt t'j make the streams 
and rivers of the arid region uweful by engineering works for 
water storage as to make usrfiil the rivers and harbors of 
the humid region by engineering works of iinother kind. The 
storing of the floods in reservoirs al the headwaters of our 
rivers is hut an enlargement of our present policy of river con- 
trol, under which levees arc built in the lower reaches of the 
same streams, 

The Government should construct an<l maintain these reser- 
voirs as it does other public works. Where their purpose is to 
regulate the flow of streams the water should be turned freely 
into the channels in tlic dry season to take the same course 
under the same laws as the natural flow. 

The reclamation of the unsettled arid public lands presents 
a different problem. Here it is not enough to regulate the 
flow of streams, The object of the GovcrnmciU is to dispose 
of the land to settlers who will build Iiouk-s upon it. To 
accomplish this object water must Iw brought within their 
reach. 

The pioneer settlers on the arid public domain chose their 
homes along streams from which they could themselves divert 
the water to reclaim their holdings, Such opjxjrtunities arc 
practically gone. There remain, however, vast areas of public 
land which can be made available for homestead settlement, 
but only by reservoirs ami main line canals iuiprnrticable for 
private enterprise. These irrigation works should Ik- built by 
the National Government. The lands reclaimed by them should 
be reserved by the Government for actual settlers, ami the cost 
of constniction should, ao far as possible, be repaid by the 
land reclaimed. The distribulifwi of the water, the division 
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of the streams among irrigators, should be left to the settlers 
themselves, in conformity with state laws and without inter- 
ference with those laws or with vested rights. The policy 
of the National Government should be to aid irrigation in the 
several states and territories in such manner as will enable the 
people in the local communities to help themselves and as will 
stimulate needed reforms in the state laws and regulations 
governing irrigation. 

The reclamation and settlement of the arid lands will en- 
rich every portion of our country, just as the settlement of the 
Ohio and Mississippi valleys brought prosperity to the Atlantic 
States. The increased demand for manufactured articles will 
stimulate industrial production, while wider home markets and 
the trade of Asia will consume the larger food supplies and 
effectually prevent Western competition with Eastern agricul- 
ture. Indeed, the products of irrigation will be consumed 
chiefly in upbuilding local centers of mining and other in- 
dustries, which would otherwise not come into existence at all. 
Our people as a whole will profit, for successful home-making 
is but another name for the upbuilding of the nation. 

The necessary foundation has already been laid for the in- 
auguration of- the policy just described. It would be unwise 
to begin by doing too much, for a great deal will doubtless be 
learned, both as to what can and what can not be safely at- 
tempted, by the early efforts, which must of necessity be partly 
experimental in character. At the very beginning the Gov- 
ernment should make clear, beyond shadow of doubt, its 
intention to pursue this policy on lines of the broadest public 
interest. No reservoir or canal should ever be built to satisfy 
selfish personal or local interests, but only in accordance with 
the advice of trained experts, after long investigation has 
shown the locality where all the conditions combine to make 
the work most needed and fraught with the greatest useful- 
ness to the community as a whole. There should be no ex- 
travagance, and the believers in the need of irrigation will most 
benefit their cause by seeing to it that it is free from the least 
taint of excessive or reckless expenditure of the public moneys. 

Whatever the nation does for the extension of irrigation 
should harmonize with and tend to improve the condition of 
those now living on irrigated land. We are not at the starting 
point of this development. Over two hundred millions of 
private capital has already been expended in the construction 




of irrigatiirti work* ami iiianv million* of acres of arid lu 
reclaimed. A hiRli di;Kr« of cntcrpriiw and ability lia» !» 
tliffwn in ilii- w<rt"l( itself, Init an much can nut \k said in 
reference to the law» rcInliiiK thereto. The secnrily and value 
of the hoiiieit crc'ilvd dejiend larfjely on the Mtahility of tillcH 
to water, Imt the majority of thcHc re<(t on the uncertain foun- 
dation of court deciNiotM rendered in ordinary HuitK at law. 
With a few creditable excq>tinns, the arid ntatcii have failetl 
to provide for the certain and just divinion of ■trcanis in timet 
of Hcarcity. Lax and uncertain lawn have made it poHHibIc 
to wtabliiih rightu to water in c)cce«« of actual uhw or ncccii- 
i)itie«, and mnny atreamn have already [>aHiied into {>rivate own- 
cmhii), or a a»ntrol ef|nivalcnt to owncrnhip, 

Wiiocvcr controld a stream practically controls the land it 
rctulcrH pHKluctive, and the <loctrinc of private awnerithip of 
water ajKirt from land can not prevail without cauiint; en- 
during wrotifif. 'i'hc recfgnition of Huch ownership which has 
been |jcrmittcd to ({row up in the arid rej^ionH, Nhoiild give 
way to a more cnliBhtcncd and larger recoffnilion of the rightB 
of Ihc public in the control and ditt|HMal of the public water 
HUpplieit, f^wH founded ujK^n conditions obtaining; in humid 
rc^^ilmn, where water i* too aliimdanl to jimtify hoardiriu it, 
have no \tri>\Kr application in a ilry country. 

In the arid stale* the only riKht to water which iihould be 
reco(fnized in that of use. In irriffatton thiH right nhould attach 
to Ihe land reclaimed and l>e inneparablc therefrom. Granting 
[>erpetual water rights to others than users, without cnmpen- 
sattrm to the public, is tr\)cn to all the objections which apply 
to giving away perpetual franchises to the fniblic utilities of 
cities. A few of the Western states have already recognized 
this and hiive incort»oratetI in their comititutioiiM the doctrine 
of iHrrpcliiJil stale ownership of water. 

'rhe beiK'lilH which have followed the unaided drvclopmmt 
in the tjaKt justify tlic nation's aid and cooperation in the more 
diOii-ull and ini|K>rtant wc/rk yet to lie acconipliKlied, I.,aws 
(io vitally affecting homes as those which control the water 
supply will only be effective when Ihcy have the Hanelion of 
the irriKators: reforms can only be final and satiNfuctory when 
the,y crjme through the enliglitcnnient of the |)eopIc nmst con- 
cerned. The larger devclofwncnt which national aid insures 
Hhfndd, however, awaken in every arid state the determination 
to make its irrigation Dystcni equal in justice and effect ivencm 
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that of any country in the civilized world. Nothing could 
be more unwise than for isolated communities to continue to 
learn everything experimentally, instead of profiting by what 
is known elsewhere. We are dealing with a new and mo- 
mentous question, in the pregnant years while institutions are 
forming, and what we do will affect not only the present but 
future generations. 

Our aim should be not simply to reclaim the largest area of 
land and provide homes for the largest number of people, but 
to create for this new industry the best possible social and 
industrial conditions ; and this requires that we not only under- 
stand the existing situation, but avail ourselves of the best ex- 
perience of the time in the solution of its problems. A careful 
study should be made, both by the nation and the states, of the 
irrigation laws and conditions here and abroad. Ultimately 
it will probably be necessary for the nation to cooperate with 
the several arid states in proportion as these states by their 
legislation and administration show themselves fit to receive it. 

Under the stimulus of the vigorous message of President 
Roosevelt and of his personal interest, the principal one of the 
series of reclamation bills, which had been reintroduced by 
Mr. Newlands at the opening of the session, was passed by 
both houses of Congress and became law on June 17, igo2. 

By the terms of the act,' the Secretary of the Interior 
was authorized to locate and construct irrigation works, in- 
cluding artesian wells in sixteen states and territories, embrac- 
ing all of the United States west of the first tier of states west 
of the Mississippi, except Texas. The funds for the construc- 
tion of these works were to be obtained from the sales of 
the public lands in those states and territories, the Secretary 
being directed "so far as may be practicable and subject to 
the existence of feasible irrigation projects to expend the 
major portion of the funds arising from the sale of public 
lands within each state and territory , . . within the limits 
of such state or territory." Prior to the beginning of the 
surveys for any contemplated irrigation works, the Secretary 
was authorized to withdraw from entry "any public lands 
: text to the act is printed in Appendix 
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Wlicvcd IQ be HUHCcptiblc of irrigation from laid works" and 
thereafter such lands were to be subject to entry only under 
the provisionn of the homestead laws, in tracts of not more 
than iCo acres; but the Secretary of tlic Interior was further 
authorized to hmit the area of entries to such acreage as in 
his ojjinion might be "reasonably rciiuired for the support 
of a family upon the lands in question. " The Secretary was 
furtlicr authorized to impose upon all lands, including those 
already in private ownership, which might lie irrigated hy the 
waters of the project, a proportionate part of the cost of 
the construction of such project, and to fix the number of an- 
nual installments, not exceeding ten, in which Huch chargeit 
should be paid and the time the payments hhould commence. 
All these items the Secretary was further re(]uired to announce 
iniblicly upon his determination that any irrigation project 
was practicable. The Secretary was further authorized to 
operate and maintain all rescrvoirii and irrigation works con- 
structed until repayments had been made "fur the major por- 
tion of the lands irrigated from the waters" of such works, 
whereupon the management and operation of the works, but 
not the reservoirs, was to pass to the owners of the irrigated 
lands, to be maintained at their expense under the supervision 
of the Secretary. Entrymcn upon lands to Ijc irrigated were 
required to reclaim at least one-half of the total irrigable 
area of their entries for agricultural purposes. Witli refer- 
encc to land in private ownership, it was provided that no 
right to the use of water for such land was to be sold for 
a tract exceeding i6o acres to any one land owner, nor unless 
such land owner was an actual bona-fidc rcMidciit or occupant 
of such land. 

Novel as were the substantive policy .and the method of 
financing provided by the act. the wide discretion vested in the 
Secretary of the Interior in the determination of the methodi 
to l>e used in carrying oul ihe. tnlcnt of the act was equally 
novel. Not only was he entrusted with co?nplete and sole 
responsibility for locating and passing upon the practicability 
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hi projects, but with reference to the actual construction it 
*was provided merely that "eight hours shall constitute a day's 
work" and that "no Mongolian labor shall be employed," 
all matters of organization and procedure being left entirely 
to the Secretary. He was, moreover, authorized to acquire, 
by purchase or by condemnation, "any rights or property" 
necessary for carrying out the act, 

Origin and Development of the Reclamation Service. 
Vithin a few weeks after the passage of the Reclamation 
Act, the Secretary of the Interior, Ethan Allen Hitchcock, 
^pon the recommendation of the Director of the Geological 
Survey, Charles D. Walcott, ordered the creation of an or- 
inization to be known as the Reclamation Service, to be un- 
der the jurisdiction of the Director of the Geological Survey 
lUt not to be a part of the Survey. 
In the preceding section account was given of the appropria- 
rtion by Congress, in 1888 and 1889, of $350,000 for surveys 
of the arid regions by the Geological Survey, and the ap- 
propriations to that service, beginning in 1894 and increas- 
ing yearly, for gauging streams and determining the water 
supply of the United States. In the expenditure of the funds 
thus appropriated there had been created in the Geological 
I Survey a Division of Hydrography. The staff of this 
^division, composed of men familiar from long experience with 
PUie conditions of the arid regions, was now used as the nucleus 
for the new Reclamation Service. The chief of the division, 
Frederick Haynes Neweli, whose activities in connection with 
the enactment of the Reclamation Act have already been re- 
ferred to, was appointed head of the Service, with the title 
Qf Chief Engineer, and his assistants also were largely drawn 
from the hydrographic division. 

For about five years after its establishment, the Reclama- 
[ Sion Service remained under the direction of the Director 
r jf the Geological Survey. On March 9, 1907, it became an 
1 ^dependent service, subject to control only by the Secretary 
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of the Interior. The action by ttie Secretary effecting 
change v/'m hnied upon recommeiiilationii made by the Dii 
of the Geuloffical Survey, who gave it an hh view that "the 
principal neeil at the preiwnt time ih that of enlabliiihinf; a 
Momewhat more direct [wrMonul ctmtact l^etwecn the Director 
of the Kecliimation Scrvire and the Secretary of die Interior 
uiid ihc cutting i^il of intermediate iitep» which are believed, 
lliruii){li the exptriciiw of wvcnil yciim, to lie nnneccNNary and 
to Hcrvc rather to delay than to ex|>edite ptibhc bumncHf." 

V. II. Newell, Chief Hnginccr of the Service, wan appointed 
Director of the new independent itcrvice. Mr, Newcll'it place 
an Chief rCn({incer wan filled by the promotion of Arthur 
I'owcll Davij*, AHuiiitant Chief ICnfjincer. 

On Dccemlwr 13, 1913, by an order of the Secretary of 
the Interior, the Director of the Service was relieved of re- 
HponHibility for the general adniinintralivc oversight of the 
Service and for making recomniendationN upon (luention* of 
policy to the Secretary, thc»c fnnclionN being vested in a 
l>udy to \k known :m the Hcclairialion ('ommi.iKiDn. Thin 
Ixjdy wan ordered to ]«• composed of IJie Director of the 
Service fait chairman), tlie Chief Knginecr, the Chief Coun- 
nel, the Comptroller, and the Suiwrvinor of Irrigation. With- 
in the division of the administration enlrnslcd to him, each 
memlicr of the ComminHion wan responsililc only to the Secre- 
tary of the Interior. In December, lt)l4, the Chief of Con- 
struction wan made n memlicr of the ConiniinMion. 

After alKiut a year and a half of operation imder thin 
nystem the Secretary of the Interior, on May 6, 191 5, re- 
duced the membership of the (Jomniission to three, the posi- 
tions of Director and Chief luigincer Iwing consolidated and 
the Supervisor of Irrigation and the Cliief of Construction 
licing dro|)ped from the f^tmmission, 

The volume of work carried on by the Service during its 
fiflcen years of existence has varied widely, Most of the 
first year was iipent in organization and planning work. On 
March 14, 1903, however, less tliaii one year after die passaR* 
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tof the act, six major projects were approved, and a few months 
later, on August 28, 1903, construction was begun on the first 
of these, the Truckee-Carson Project in Nevada, In 1904, 
five additional projects were authorized; in 1905, nine; in 
1906, four, and in 1907, one. Since that time but one major 




, Irhigation Projects in 
W States 

project has been authorized, and three minor projects located 
on Indian reservations have been undertaken. In addition, 
no less than fifty-three additional reclamation schemes have 
been examined and preliminary surveys made. These are 
known as "secondary projects," and will form the basis for 
Kany future construction work which may be undertaken by the 
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To date the Service has initiated and broufiht to vanoi 
ntagcH of completion, twenty-itix itqurate projcctR. Of I 
fifteen have Iwcti practically completed in all tlicir units, t 
have been partiiilly completed, and one in Ntill in the firK nU 
r>f cuniit ruction. The work to date hu» involved the i 
Htruction of one hundred large storage an{l diversion dam 
atHiut eleven thouxand milvN of canalu and diHtributariea, i 
Mfjmc thuuNandtt of minor ami auxiliary Htructurea. 

'i'hc co'it of the work thu« far completed is nearly $ia5i 
ooo,(xx). The total area irrigahlc hy these works in aht 
3,oo<},ocx> acres. To dale "dlRhtly less than half of this 
age has been provided with water, while less than a third ] 
under cultivation. The value of the crops produced on thei| 
lands in 1917 ii estimated at $53,000,000. 

Development of Reclamation Policy, 1903 to Date, 
basic policy cnactcil by the Reclamation Act of 1902 has f 
sititcd without change up to the prcsfiit time. In several t 
Hiwcts, however, the provisions of the original act have been 
modified, In what follows only the most important of these 
chnnges are noted. 

Very early in the application of the act. it became evident 
that a more comprehensive policy muxt be adopted than had 
been formulated in the act, relative to the inclusion of privately 
owned lands in reclamation projects. In the framing of the 
act, provision had Iwcn made for the imposition of a propor- 
tionate part of the cost of the construction of projects upon 
the private lands which might seek the use of the water fur- 
nished by such projects. It had not, however, l)een thought 
necessary to provide for any form of security for the pay- 
ment of such charges, as was provided in the case of the 
public lands in the project, for it was assumed that the private 
lands in a project would in no case bear any large proportion 
to the public lands. It was pointed out that there were up- 
wards of 400,000,000 acres of arid land Iwlonging to the 
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United States and that there was a water supply adequate for 
40,000,000 acres. 

In point of fact, however, individiials and corporations had 
been very active in the selection of and acquisition of title to 
racts located along or adjacent to the streams, so that there 
; few large compact bodies of irrigable land which were 
' not cut into by private ownership or within which entrymen 
had not already taken up the choice spots. When, therefore, 
the task devolved upon the engineers of the Reclamation 
Service of selecting the areas to be irrigated, they were able 
to find few locations in which it was possible economically to 
irrigate large bodies of public land without at the same time 
irrigating considerable tracts in private ownership. 

Thus, on the Truckee-Carson Project in Nevada, where the 
^ jBrst construction was undertaken, the lands chosen for reclam- 
tion were in the desert beyond the bounds of the Ceiitral 
I'acific Railroad land grant and so remote and apparently 
* worthless that individuals had not entered upon them to any 
great extent. Yet even here, the best lands were privately 
owned. 

Moreover, in some of the cases where the limitation of the 
benefits of the project to public lands was practicable, it would 
have necessitated the absorption into the project of water 
^^fOurses which were already in either actual or prospective 
^Hl5e by settlers in the vicinity. Thus, in the Salt River Valley 
^^fef Arizona there were great tracts of vacant public lands 
^HRrhich might be reclaimed, but their reclamation would directly 
^B»r indirectly have forced a large part of the resident popula- 
tion to abandon their partly cultivated lands. Because of this 
condition. Secretary of the Interior Hitchcock, acting under 
instructions from President Roosevelt, finally concluded to 
permit the stored water to be devoted to the privately owned 
lands instead of using it for irrigating adjacent tracts of pub- 

lie land. 

So large was the proportion of the irrigable area in private 
bwnership found to be, that it was considered indispensable 
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that proper security be obtainetl for the iwymetit of construc- 
tion charges by siicli settlers as should tiesire the incluKion of 
their lands in the project, Under the conditions such security 
would naturally take the form of u mortKaRc on the lands. 
On even the smaller projects, however, the numlwr of settlers 
already holding lands which could profitably be drawn into 
the project might number several hundreds; in the lar([er 
projects, as in the case of the Salt River Valley in Arizona, 
several thousands were involved, many of them non-resident. 

The difficulty, if not the impracticability or even impos- 
sibility of dealing with each of these widely scattered owners 
was obvious; and the Reclamation Service therefore developed, 
in cooperation with citizens' organizations in the arid regions, 
an expedient which finds no express warrant in the law — -the 
organization of the landholders within the boundaries of a 
project into a so-called water users' association, which should 
give to the government a collective mortgage on the private 
lands to he benefited by the project as security for the pay- 
ment of the construction charges assessed against those lands. 

The development of the principle of water users' associa- 
tions has made possible the application of ibe Reclamation 
Act to large areas which must otherwise have l)ccn denied 
its benefits. Of the twenty-six projects initiated to date by 
the Service, no less than twenty-three have required the for- 
mation of a water users' association. 

In 1905 the scope of the Reclamation Act was extended 
to a portion of the .state of Texas to permit the construction 
of a project in New Mexico on the Rio Grande. In the fol- 
lowing year, tlic provisions of the act were extended to the 
whole of the state of Texas. In 1908, following the pas- 
sage of a numlwr of special acts for the reclamation of the 
lands allotted to various Indian trilws, a general act was 
passed authorizing the Secretary of the Interior to enter into 
BTiy arrangement or agreement with Indian tribes for the 
reclamation of lands allotted to tlicm imdcr tlic general allot- 
ment act. 
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At the time of the passage of the Reclamation Act it was 
assumed that if the government built the reservoirs and the 
main line canals, the land owners, following the precedents 
of the pioneer, would build the remaining minor works. This 
was found to be impracticable unless the government super- 
vised operations and furnished the necessary supplies and a 
part at least of the machinery and capital. To meet this 
situation, a novel fiscal expedient was devised. Agreements 
were entered into with the water users' associations on the 
several projects for the performance by their members of 
portions of the construction work, the association receiving 
in return the right to issue to its members so-called "coopera- 
tive certificates," to the amount of the work done. The man- 
ner in which these certificates were made available for the 
payment of land and construction charges may be seen from 
the following official explanation: 

Section 4 of the reclamation act states that the charges made 
against any farm unit shall be estimated with a view of re- 
turning to the reclamation fund the estimated cost of con- 
struction of the works and shall be apportioned equitably. 
This equitable apportionment can be secured if the holder of 
the farm unit presents to the Secretary certain rights of prop- 
erty, which is a desirable part of the system. By accepting 
this right of interest the Secretary is enabled to reduce equit- 
ably the charges against a particular parcel of land. 

This exchange of values or equitable apportionment is en- 
tirely independent of the collection of cash charges. These 
by law are placed in the hands of the Land Office. The trans- 
action as regards equitable exchange must be completed in such 
a way that the Land Office is called upon to take cognizance 
only of the cash payment, and not of the details of the re- 
duction of charge due to this equitable apportionment. 

AI! matters of acquiring rights or property as part of the 
construction of the complete irrigation system are made by the 
officers of the Reclamation Service, and are completed in such 
a manner or at such times as will enable the Land Office to 
consider the cash payments as a separate transaction.' 

' Reclamation Service : Cooperative Certificates. Issue and Use 
by Associations of Settlers and Water Users (1908), p. 6. 
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It nhould be not«d that the awiperalivc certificate* were not 
currency nur wen- llicy evidence of Haliility on the part of 
the Kovernnient. By their uite tlicrc was nia<le |K>MibIe a 
((uick "turn over" ar exchange of vahic* withoiH the nece»(tity 
of canh puymentn from the Treasury, followed hy the collec- 
tion of an e(|iiivnlerit amount frotn the ncttlcm. 

The plan for the itfHuc of tooiwrativc ecrtificnleii wa» ap- 
proved Ijy tlie Secretary of the Interior, James R. Oarficld, 
on I'Vhniary at, ir/)8, and was put into effect directly there- 
after. They were ([uitc widely and Micccmfiilly uned until 
l9;o, when their JRHUe wai stopped in accordance with a 
(leciHion of the Attorney General that the procedure wa« with- 
out explicit warrant of law. 

In place of thene coiipcratlve certificates or eriuivalcnt book- 
keejiinff method* of trannfer of credit, it wan conHidered sd* 
viHiililc hy Congrcsn to make available a larger amount of 
money than was in siRht in the Reclamation Service fund, 
The original act limited the fundu to the proceeds from the 
dinpoNal of public lands and there was Home impatience with 
the rate of proKrcsit iinposcd by nucIi limitation. Accord- 
i"Kly. t'y aC "f J»"<^ ^5. ''Ji". the Secretary of the Trcanury 
was authorized to transfer to the credit of the reclamation 
fund such sums not exccedinK $:.i(),o<x),<KK) an were deemed 
ncceMNary lo coitiplelc the projects or tfi protect the water 
rights, Willi ihc proviso ihat all suin.t so transferred should lie 
reiinliiirscd to the Treasury from the reclamation fund, bc- 
giiiiiiiiK live yfiirtaflrr liale of the firHt transfer aiifl al the rate 
of 50 per (Tilt, of tlir aimual receipts to the retlaiiiation fund. 
Af* a matter of fad, it was found that there was not an great 
ii iieceHnily for iililiziiiK this money us liad been .■mticipatcd 
by ilN utlvocalcs becaimr, uiulrr exisling conditionn of scttlc- 
mriil and of labf»r, it was not pr:iilic.;ib!r In push conslruction 
at a rati- ^really cNrci-dinf; Ihe n-Rular iiironu- of tlie reclama- 
tion fund, A certain length of time was necessary for the 
utilization of the workt already built. Hence, it wai not 
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until over four years later that the first advances were made 
on account of the $20,000,000. 

In 1906 the sale of surplus power developed on any project 
had been authorized and in 191 1 this policy was extended to 
permit the sale of surplus water to private or state reclamation 
works. Restrictions were, however, imposed to assure the 
beneficial use of such water by the projects buying it. 

Important changes in the fiscal policy relative to reclamation 
works were effected by the so-called Reclamation Extension 
Act of August, 1914. To meet the difficulty experienced by 
many of the settlers on the projects in meeting the require- 
ment of the law, that construction charges be repaid within 
ten years, the act granted twenty years for the payment of all 
charges still unpaid, and provided that on all entries there- 
after made twenty years should be allowed for repayment, no 
charges whatever, other than the initial charge, being required 
during the first five years. 

By the same act, definite authority was conferred upon the 
Secretary of the Interior to impose charges for operation and 
maintenance — an authority long exercised without express 
legislative warrant. 

On the other hand, the Reclamation Extension Act of 
1914 imposed a serious limitation on the power which had 
theretofore been vested in the Secretary of the Interior in 
the selection of new projects or units for construction. By 
the original Reclamation Act, as has been stated, the power 
of selection had been vested solely in the Secretary, subject 
only to the fiscal limitations of the reclamation fund. By the 
act of June 25, 1910, which, as already seen, provided for 
advances to the reclamation fund for the completion of pro- 
jects already begun, it had been further provided that new 
projects should be begun only on the direct order of the Presi- 
dent. By the Reclamation Extension Act of 1914. it was 
now provided that the Secretary of the Interior should submit 
to Congress, in his estimates for the next fiscal year, detailed 
estimates of the cost of the extension and completion of exist- 
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ing projects and units thereof, and of the construction of new 
projects; and it was cxprcHsly provided that after July i, 
1915. no expenditure .should he made out of the reclamation 
fund except in pursuance of appropriation b made by Con- 
gress. In Ihe sundry civil appropriation act of March 3. 
'9' 5 (3^ Stat., 859), this policy was accordingly put into 
cfTect, definite appropriations Iwing made for each of the 
projects then lieing carried forward by the Service. The 
same method has Iwen followed for the tiscal years 1917 and 
1918. In none of these three acts has appropriation been 
made for any new project, nnlcss the proposed Lawton, Okla- 
homa, work be thus considered. 

In one other important respect the act of 1914 tended 
toward the limitation of the operations of the Service, The 
Reclamation Act had provided that when the construction 
charges applicable to the major portion of ihc lands on a 
project had been repaid to the reclamation fund, the Secre- 
tary of the Interior might turn the management of the irriga- 
tion works over to the owners of the lands irrigated, but that 
the management and operation of the reservoirs and the works 
necessary for their protection should remain in the govern- 
ment, liy the Reclamation Hxtension Act, however, the 
Secretary was authorized to turn over to local control "the 
care, operation and maintenance of all or any part of the 
project works." 
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CHAPTER n 

ACTIVITIES 

The manifold operations of the Reclamation Service may 
not properly be regarded as distinct and separate lines of 
activity. They are merely parts of a single activity — the 
reclamation of arid lands in the west by means of irrigation 
works. In what follows, therefore, the characteristics of the 
several types of reclamation projects — the physical conditions 
encountered and the nature of the works required to over- 
come them — are first outlined under the head "Characteristics 
of Projects." Account is then given of the specific activities 
involved in the initiation, construction, and management of 
the projects. 

Characteristics of Projects. The primary works embraced 
in an irrigation project may be regarded as being made up 
of two parts — those works, such as dams, canals and tunnels, 
required to bring the water to a suitable point on the area 
to be irrigated; and those, consisting chiefly of ditches, re- 
quired to carry it from that point to the several farms and 
tracts in the area. Beyond this there He, of course, the small 
channels on each farm, which distribute the water over its 
surface for its final absorption by the soil. These last works 
are, however, not properly regarded as part of the project 
proper, being the concern chiefly of the individual whose land 
they supply and are not in practice constructed by the Service. 
The works required for bringing the water to the irrigable 
area constitute, it is needless to state, far the major problem 
of the Service. The primary physical factor determining the 
nature of such works is the adequacy of the available natural 

Iater supply for the requirements of the area. If the sup- 
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plies naturally present in the water courses and lakeii be 
adequate to the requirements of the lands at all seasons, there 
will be needed merely suitable diversion works designed to 
bring these waters from their natural courses or beds to the 
area to be irrigated. More generally, however, in the arul 
regions tlie natural flow of the water courses during the 
farming season is extremely meager or is too irregular to 
permit reliance being placed upon it. There is thus necessi- 
tated for the utilization of these waters the construction of 
works for tlic storage of the excess and unseasonable flow 
for use during the times of drought and need. 

Diversion Works. Examples of projects with a practically 
unlimited supply, requiring only diversion works for their 
utilization, are those along the larger rivers, as the Yuma 
Project in southern Arizona and adjacent portions of Cali- 
fornia, watered by the Colorado River of the West; the North 
Dakota Pumping Project, which draws upon the Missouri 
River, and the Huntley and Lower Yellowstone Projects in 
Montana, supplied by the Yellowstone River. The Klamath 
Project in Oregon is essentially in the same category as these 
river projects, except that its supply is drawn from a large 
natural lake before the escape of the water to the Klamath 
River into which the lake naturally discharges. 

In some cases the natural elevation of the waters is such 
as to make possible their diversion to the lands to be irrigated 
by the construction merely of suitable canals or tunnels. Thus, 
among the river projects alK)ve mentioned, the supply of the 
Huntley Project is drawn ofiC by means of a tunnel whose 
floor is below the low-water surface of the river; and a similar 
solution was achieved in the Klamath Project, just mentioned. 
In most cases, however, even though the natural supply be 
sufficient in quantity, its elevation above the valley lands to 
which it is desired to bring the water is insufficient, so that 
it becomes necessary to raise the water and thus give it suf- 
ficient head to flow out into the canals l)uilt along the valley. 
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This is the situation in the case of all the river projects above 
ted, except the Huntley Project. 

In the case of all of the projects but one, the raising of the 

Iter is effected by means of a dam. Because of the lai^e 
and irregular flow of the rivers supplying these projects, these 
"diversion dams," as they are called, must be built to with- 
stand great floods and at all times to safely pass over the crest 
large volumes of water. A large and expensive overflow dam 
or weir in the main stream is, therefore, the most striking 
feature of each of these projects. 

In the case of the North Dakota Pumping Project, how- 
ever, the elevation and fall of the Missouri River were not 
adequate to permit raising the water by a diversion dam, and 
the installation of a pumping plant was, therefore, resorted 
to. To supply the power plant the Service mines its own 
coal at Williston, owning and operating the mine. 

Projects deriving their water from adequate natural sup- 
plies and requiring only diversion works for their utihzation 
are in the same class as most of those built in earlier days 
by individual and corporate efforts. Indeed, even before the 
passage of the Reclamation Act, private enterprise had already 
seized upon most opportunities of this kind. It is to be 
expected, therefore, that in the future there will be relatively 
still fewer projects of the type built. In connection with some 
of the direct diversion projects already constructed more- 
over, although the natural supplies are now adequate at all 
seasons to the demands made upon them, the fuller develop- 
ment or extension of the irrigable area supplied may make 
necessary the construction of storage works. Those reclama- 
tion projects which depend for water upon the storage of 
floods or of winter flow may, therefore, be considered as the 
more typical projects of the arid region, and they are steadily 
increasing in importance both as to number and size. 

Storage IVorks. The size and character of the dams re- 
quired to effect the storage of an adequate supply of water 
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vary widely from project to project, depending upon 
nature of the reservoir nites availjililc. 

Ill H few cuNC!i u Htora^fe rcnervoir already exiitts in the 
shape of a lake located at ihc Iieudwutcr of a river. Mere 
it has been possible to iiicreaBC the storage capacity of the 
lake basin by niuanii of relatively Niiiall and incxpcnHivc dams. 
The nioHt Htriking caHc \n that of Lake Tahoe on the Truckee- 
CarHon Project, where a low dam built ncroiis the narrow 
outlet of the lake Ki'cally increased the storage capacity. 
Comparable conditions arc found on the Yakima I'rojcct in 
Washington. On the Minidoka I'rojcct in southern Idaho, 
on the other hand, the increase of the ntonige capacity of 
Jackson I.akc had to be supplemented by the creation of an 
artificial lake, known as Lake Walcott, at the head uf the main 
canal. 

The more usual conditions, however, are those where arti- 
ficial bodies of water are created in depressions or vallcyi 
which in the natural state contained little and in some caieii 
no water. The greater numlwr of projects huilt hy the gov- 
ernment are of this character. 

Where the valley or depression whose outlet is to Iw closed 
is the lied of ;i stream, special difficulties are usually met with 
respect to the foinidalion of the dam. Throughout the arid 
region the streams have, as a rule, filled up their Iwdi! obove 
the old bed rock with accumulated debris from 50 to 100 
feet or more in depth. Under these conditionsi masonry 
structures arc very expensive if not impracticable, and earthen 
dams must generally Iw resorted to. The dcvclo|)inent of a 
type of earthen dnin which, while economical to construct, 
will l)c water-tight and can carry maximum Hoods in its spill- 
ways has tlius l)eefi one of Ihe key prolilcnis of the Service, 

Instances of earthen dams arc found in Ihe Iloise Project 
in southern Idaho, where the rim of a broad depression ha§ 
been roriipleli'd by Utiltling several limg, Ifiw eiirlbcn damn; 
the Triiekee-Carson Project where storage of a supplementary 
supply on Cjirson River is effected by an earthen dam provided 
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with a large concrete spillway over which excessive floods 
may pass, and the Umatilla Project in Oregon where the flood 

flow from the river of that name is stored by a large earthen 
dam built out on what was formerly a dry desert. Perhaps 
the most notable of the earthen dams is that on the Belle 
Fourche Project in South Dakota comparable in height and 
length with the Gatun dam at Panama, though much thinner 
in cross section. 

Where, however, solid rock is found at reasonable depth 
beneath the surface, it is possible to build dams of apparently 
greater stability and of more imposing character. Chief 
among these is the Roosevelt dam in Arizona controlling 
water for the Salt River Project. The magnitude and pic- 
ture.sque location of this structure built of masonry appeal 
to the imagination and cause it to be popularly regarded as 
typifying the enterprises of the Reclamation Service, It was 
made possible not only by the solid rock found beneath the 
river channel, but by the excellent material for building found 
in adjacent cliffs. Similar conditions existed on the North 
Platte River in central Wyoming where, at what is known 
as the Pathfinder site, the stream had cut through granite 
walls, permitting large masses of masonry to be economically 
quarried, and a high wall to be built in the narrow canyon. 

It more often happens, however, that the rock available 
for construction of a dam is of inferior quality, and with 
modern methods and machinery it can be more economically 
crushed to small size, mixed with sand and cement, and then 
poured into place to form a monolithic structure. This con- 
dition makes possible the organization of a steady working 
force and a routine comparable to that of a manufacturing 
estabhshment, in which the raw materials are prepared, mixed, 
and put into place systematically during three 8-hour shifts 
every day and for weeks, months, or years in succession with 
hardly a break. There results a higher economy than is pos- 
sible under the less systematic methods of quarrying and de- 
livering large stones of irregular shape and strength. 
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The concrete dam i», therefore, next to the earthen dam, 
the Btructure which is of most importance in prenent and fu- 
ture dcvelopnicnt. It is well typified by the East Park dam 
-on the Orland Project in California, which is huilt on the 
arch plan bo that the water behind it forces it more firmly 
iif^aiiist the side walls. Larger and more Htriking, however, 
ia the Arrowrock dam on the Hoisc River, the highest in the 
world, the crest being 350 feet above bedrock. It in built 
of rubble concrete and on the arch plan. Comparable with 
thin in size and importance is the Elephant Hutte dam across 
the Rio Grande in New Mexico, about 150 miles north of 
the Mexican border. It is likewise built of rubble concrete 
but in a straight line. 

The forma of diversion works employed in conveying stored 
water from the reservoir to the lands to l« irrigated do not 
difTer in essentials from those employed for diverting natural 
supplies. Both tunnel and canal structures arc employed. 
Such canals or tunnels in some cases begin directly at the 
reservoir, in others use is made, for a greater or less distance, 
of the bed of the stream across which the dam ia constructed. 
A striking example of such use is found in the case of the Salt 
River Project In Arizona where the water stored by the Roose- 
velt dam is permitted, as needed, to flow through the im- 
pass;ib!c and almost unknown canyons for forty miles, emerg- 
ing ;U the edge of tlic desert valley where the task of diver- 
sion is taken up by artificial works. 

Distribuliny Sysleiiut. The works for storing or diverting 
water are usually built of such mass and material as to be 
almost indestructible and the cost of maintenance is relatively 
insignificant. The distributing system which takes the water 
to each and every irrigated farm and field requires, especially 
during the irrigation season, continual manipulation and over- 
sight and frccjucnt cleaning and repairs, 

The character of the distributing system is dictated by the 
topography or slope of the fields. If the irrigable area is a 
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f plain with gentle slope, it may be possible to lay out a system 
hundreds of miles of smaller canals and ditches 
with great economy on straight lines and later maintain these 
with the minimum of labor. If, however, as on the Umatilla 
Project in Oregon, the ground is rolling, the distributing canals 
must be built to follow as far as possible the leading ridges 
and cross from one high point to another either by flumes 
elevated in the air or by pipes buried beneath the surface. 
Thus canals and ditches cross and recross each other at differ- 
ent levels and the system of distribution is not only very 
expensive to build but difficult to maintain. 

Drainage Systems. In all irrigation projects drainage is as 
essential as is a sewage system in a city having an abundant 
water supply and for the same reason, namely, the necessity 
of disposing of waste or surplus water. The need for drain- 
age is not always immediately apparent, but in course of time 
the country becomes saturated and unless drainage is resorted 
to the excess water not only appears on the surface of the 
low grounds but brings up the alkaline salt, forming a crust 
on the surface and destroying nearly all useful vegetation. 

The natural drainage of the several projects varies greatly, 
■the need for the construction of drainage works varying cor- 
respondingly. Illustrative of projects having excellent na- 
tural drainage is the North Platte Project in Nebraska and 
Wyoming where the lands lie in a long narrow strip in the 
valley bordering the natural channel and are watered by a 
single main canal which roughly parallels the river. From 
-fliis main line canal smaller laterals take out water each in 
isuccessive order and the excess or seepage escapes to the river 
channel. 

In contrast to this are the conditions where the irrigable 
.area is out on a broad plain and consists of a compact group 
of farms lying in a broad belt running away from the stream. 
Here the seepage water does not have a quick or immediate 
-outlet toward the main stream. Such, for example, is the 
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Miiiidokii Project in Idaho, or the Salt River Project in Ari- 
zona. Under these conditions the question of drainage liecomet' 
particularly difficult and important. 

Tor most of the reclamation jirojects, drainage systenm have 
been outlined and in part constructed. Where the landn are 
nearly level, a.s on the north itide of Snake River on the 
Minidoka Project, Idaho, large expenditures arc nccessi' 
tated. Thin area, oriKinally a dry sandy plain, has Iwen 
generously supplied with water that it has accumulated 
every depression atid valuable fields have Iwen injured. Di 
drains have hecn provided anil arrangements made to pi 
out some of the excess water from the depressions to wh» 
it can Ik: led by gravity flow. Similar conditions exist on 
older part of the Uoisc i'rojcct in Idaho and on the 
Grande Project in New Mcxiai and Texas. 

Anomalous drainage conditions are foimd on the Shoshi 
Project in Wyoming. Although the slope of the land is qull 
noticeable, Iwiiig nearly 20 fret to (lie mile, and the surfai 
soil is underlaid with thick Iwds of gravel, the water hit ni 
passed out through the gravels, much to the surprise of agi 
cultural cxpcrlH, .Swampy areas have been formed even on 
the slopes and to relieve these a drainage system has \xen 
laid out in accordance not with the surface but the subsurface 
conditions, which are responsible for the peculiar situatii 
descrilwd. 

The leading characteristics of the various types of reclama^ 
tlon projects having been described, account will now be given 
of the specific activities involved in the initiation, construc- 
tion, and management of those projects, gi'ouped under heads 
corresponding in the main to the several stages commonly 
followed in the realisation of a particular project. These 



1. luwation of project, 

2. Designing of project. 

3. Construction of project. 
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4. Opening of project. 

5. Fiscal management of project. 

6. Operation of works. 

7. Transfer to water users' association. 
Dissemination of information to water users. 

Location of Projects. As has been pointed out in the pre- 
ceding chapter, the Secretary of the Interior was, by the origi- 
nal terms of the Reclamation Act, authorized to locate the 
works constructed under the act. The location by Secretary 
of the Interior Hitchcock of the twenty-five projects author- 
ized between 1902 and 1907 was, in fact, determined by him 
with the concurrence of President Roosevelt. 

In 1910, as already stated, the direct order of the Presi- 
dent was made necessary for the location of any new project, 
and in 1915 Congress in effect reserved to itself the right 
to locate projects in future by adopting the policy of making 
annual appropriations for specific projects. 

Since the adoption of this policy, however, Congress has 
authorized the construction of no new projects. It is con- 
sequently not practicable to give any accurate account of the 
procedure which would now be followed by the Service in lo- 
cating a new project, in pursuance or in expectation of an 
authorization by Congress. Instead there can be given only 
a statement of the procedure which was followed by the 
Service in the years prior to the enactment requiring con- 
gressional authorization. 

The first step in that procedure was the selection of a par- 
ticular area as probably susceptible of irrigation. The pub- 
lic lands in this area were thereupon withdrawn from entry. 
Detailed examination of the area for determination of the 
practicability of its reclamation was then made and recom- 
mendation forwarded to the Secretary of the Interior ac- 
cordingly. Upon favorable consideration of the recommenda- 
tion by the Secretary, authority to proceed with the design 
and construction of the works was issued by him. 
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The selection of irrigable areas dcpendti not only - 
coiiHifJcrations relating to the adequacy of the water supp^ 
the feiwilnlity of storinK ami conthiding it, and lo the Kuiej 
ability of the aoil for agriculture, bnt also upon certain legi 
or artificial conditions of title to land and water, state \m 
and other factors. 

The climate in nearly every part of the arid region, exa 
on the higlier mountains, is) suitable for the production of s 
kind of valuable crop; the soil, although diflcring in valttj 
in each locfility, is of such quality throughout the arid regioi 
that with care and skill it can usually be rendered sufficiend^ 
productive to justify cultivation liy irrigation. Thus, climaQJ 
ami soil arc given consideration, but they arc so general^ 
found to Ik: good or fair that few, if any, projects are i 
jecled or seriously modified on account of them. 

Market conditions or distance from centers of population 
constitute an important consideration in the selection 
growth of a project. Each large irrigation enterprise pri^ 
jccted at n remote point has been connecte<l with the outsid 
world by railroad routes so that if there is discovered a largij 
Ixjdy of land susceptible of irrigation, tiierc has been usually-* 
little delay in entering upon the construction on the ground 
that it is remote from markets, Experience has shown that 
by the time crops were produced some one railroad or moru 
often two competing roads have been built crossing the rafl 
claimed lands. ^ 

The more vital points considered in the selection of the 
project and in the planning of works are the limitations which 
grow out of the quantity or' location of water supply. Data 
regarding water supply, upon which was based the initial 
selection of irrigable areas by the Reclamation Service in the 
several years following the passage of the Reclamation Act, 
had already been collected in large measure by the Geological 
Survey, partly in connection with the so-called Powell Survey 
carried on under the appropriations of 1888 and 1889, partly 
under the regular water resources appropriations and, in large 
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measure, as a part of the regular topographic and geologic 
mapping of the country. In addition, there was available 
a considerable amount of data which had been obtained by 
corporations or individuals as preliminary to the possible 
construction of private irrigation works, as well as by state 
engineers in connection with the construction of irrigation 
works under the Carey Act. In Nevada and western Cali- 
fornia a number of surveys had been made by Representative, 
later Senator Francis G. Newlands, of Nevada, whose activity 
in securing the enactment of the Reclamation Act has already 
been referred to. 

The work of topographic mapping and of investigation of 
water resources is still being carried on by the Geological 
Survey for the arid regions, as for the other sections of the 
country, and the results of these investigations will doubtless 
be made use of by the Reclamation Service in the preliminary 
selection of additional irrigable areas, should it be decided to 
enter upon the construction of new projects. 

In the initial selection of irrigable areas the choice of pro- 
jects was governed less by the question of ease or cheapness 
of work than by the expressed desire on the part of public 
men that the Reclamation Service should confine its efforts 
as largely as possible to those works which for one cause or 
another could not readily be built by corporate effort, namely, 
those involving interstate or international relations or legal 
complications which put them beyond the reach of either 
private or state enterprise. Lands which might be reclaimed 
were being held out of use by the fact that their reclamation 
depended upon cooperation between states or upon use of 
interstate streams. For example, the lands now embraced in 
the North Platte Project in Nebraska could be irrigated only 
by water stored in Wyoming, much of which originates in 
Colorado: but the officials of the latter state claimed the right 
to hold or divert all water which occurs in that state even 
though under natural conditions it flows across the boundaries 
and is needed elsewhere. Similarly, the project on the lower 
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Rio Grande was maile possible only by n treaty with Mexico, 
and the St. Mary-Milk River canal was Imilt foUowing the luo* 
cessfiil negotiation uf a treaty with (Jrcal Urilain on liehalf 
of the Canadian inlerest)i. 

Rtrfcrunce has already been made, in ihc preceding chapter, 
to the attempt made, iti the first selection uf projects, to give 
preference to thoHc consisting mainly of public lands and of 
the reasons for its abandonment. 

The conclusion havinf; been reached by the Reclamation 
Service that a given area offered a positible location for a 
reclamation project, recommendation was made to the Secre- 
tary of the Interior that the public lands in that area be with- 
drawn from entry under the public lantl laws. 

Up to the time that the land» arc actually withdrawn the 
work must nccessiarily be nomewhat conlidential in character 
in order to prevent enterprisinf; individuals from Hcizing upon 
piecen of land which mieht be needed in the <levelopment of 
the system. Many a deHirable irrigation project has been 
blocked or heavily burdened by speculator)) obtaining posses- 
sion of land necessary for the prosecution of work. When, 
however, the lands have been withdrawn and there is no longer 
necessity for secrecy, the plana may be (^sclosed and sub- 
mitted to searching scrutiny. 

IVithdroival of Lands. The withdrawal of the public lands 
in the irrigable area from entry is effected through the Gen- 
eral Land Office, The lands withdrawn are designated as 
having been withdrawn under cither the 'Tirst form" or the 
"second fomi." Lands withdrawn under the "first form" 
are withdrawn absolutely, on the ground of their tieing re- 
quired for the irrigation works and subsidiary structures. 
Those withdrawn under the "second form" ore so withdrawn 
because they arc, to quote the act, "liclicvcd to be susceptible 
of irrigation from said works," They are withdrawn only 
from all forms of entry other than that provided by the home- 
stead laws, as modified by the Reclamation Act, 

Withdrawal, whether under the first or second form, af- 
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"iects only tracts, the ownership or control of which has not 
already passed out of the hands of the officers of the General 
Land Office. Claims already initiated are not affected. In 
the case of relinquishment or abandonment of' any of these 
rights, however, the withdrawal automatically takes effect. 

When it is definitely established by the engineers of the 
Reclamation Service that any of the lands withdrawn will 
not be required for construction, operation or maintenance, 
or that they cannot be irrigated under the project, such lands 
are restored to public entry. 

Preliminary survey of the lands withdrawn is next made. 
In this examination careful attention is given not merely 
to the topographic and hydrographic features of the area, 
but to the climatic conditions (especially the temperature and 
rainfall, frosts, and the character of the soil), to the factors 
affecting transportation, and to vested rights in and claims to 
lands and the use of waters. 

The detailed data regarding available water supply are 
obtained almost wholly from the United States Geological 
Survey, one of the functions of that service being, as already 
stated, that of investigating the water resources of the United 
States, including the measurement of stream flow. The facts 
gathered by it are used by the Reclamation Service in de- 
termining whether the water within a drainage area was suf- 
ficient for the successful cultivation of the lands to be in- 
eluded within an irrigation project. 
^ Formation of Water Users' Associations. In the initial 
Selection of projects, the examination of the situation existing 
*with respect to the ownership of the irrigable area revealed, 
in many cases, the necessity of obtaining for the government 
a mortgage upon the lands in private ownership as security for 
the repayment of the construction charges. This was accom- 
plished, as explained in the preceding chapter, by the forma- 
tion of water users' associations. 

Although the form of agreement adopted by the twenty- 
wo water users' associations in different parts of the country 




varied it) nccordattce with local iiee(U, in virtunlly every cftifl 
each pcrHun joining nitch orfjaniitations agreed 2 

f I ) tt) inrii "vcr tn llic iiiaiKiKciiicnt (if Ihc association alfl 
waler vvhii-h he had hcrelofurt.- ajipropriateil. to \k admJnljj 
tcred in connt-ction with the additional water supply fumishflfl 
from llie government irHfralion NVNtetn; fl 

(:i) to make htH former water ri((htH, hh well as the gO)fl 
ernment water riffhtii, a|)purlenanl to the land irrif>:alcd', ^M 

(3) to pay the construction chargcK which might be \x^M 
noHcd by the Secretary of the Interior pursuant to the Rtfl 
iamation Act ; jM 

(4) that Kuch charKM iihould be a lien on the land, whlcfl 
the aHHOciation niiffht enforce; fl 

(5) to dispose of the landit he owned in exccftft of i6h 
acrcH, that beinff the niaximnni area under Hin^lc ownership t^ 
which water might be supplied iitidcr the Rcirlamatioti Ac9 
In Home ctt.*es 80 acres was Met as the rnaximinn. ■ 

The form of organization which has hitherto l>cen adopt«M 
for water udcrti' organizations is that of a corporation, eadfl 
member holding stock therein in proportion to the acrea|M 
of irrigable land owned by him. I 

Aulhoriisatian of Project. Upon the completion of the pfB 
liminary survey and, where iicccHnary, of tiegotiations wltMl 
tile water uNerit' asuociation, reconmiendation wait made, whettw 
wamiiited, to the Secretary of the Interior that the projecfl 
lic declared practicable. Of the seventy-nitie irrigable areiM 
wliicli were examined by the Service during the year* 1902M 
1907, only twenty-five were recommended to the Sccretarjfl 
as then practicable for irrigation. The remainder have Immm 
designated "secondary projects" and some of them will doubts 
IcNs form the basin for future operationti of the Service, Bhouldl 
the initiation of new projects be decided on by Congress. ■ 

Upon approval by the Secretary of the recommendation of t* 
project as practicable, authorization was issued to the Director 
of the Service to pr(x:ced with the preparation of the plani 
and with the construction of w> much of the works as Kecnie<I 
warranted by the condition of the reclamation fund. 
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Of the twenty-six primary projects constructed by the 
Service, all but one were authorized during the administra- 
tion of President Roosevelt, and the Secretary of the In- 
terior in every case conferred with him prior to issuing au- 
thorization. 

Designing the Project Works. The Service has not, for 
several years past, been called upon to design any new proj- 
ects, but it has been necessary from time to time to design 
new units or extensions of existing projects. The prepara- 
tion of plans and specifications may, therefore, be regarded 
as one of the current activities of the Service. 

Selection of Reservoir Sites. On the typical project, the 
selection of a reservoir site is commonly the controlling fea- 
ture of the design and to it attention must first be given. 
Within each upland or mountainous area from which water 
might be had there are commonly a number of possible reser- 
voir sites. The preHminary reconnaissance usually reveals 
these, but not even the most experienced engineer can readily 
decide which is preferable. The relative value of the several 
alternatives presented can be determined only by obtaining 
data concerning the capacity of the reservoirs and their loca- 
tion with reference to the available supply. For example, the 
best reservoir site may be so high in the mountains that it 
cannot receive sufficient water, while a smaller and more ex- 
pensive site may be found lower down but so limited in capacity 
as not to hold all of the available supply. A large reservoir 
may have an expensive dam site or a basin of small capacity 
may possess an excellent dam site. There are almost innumer- 
able conditions which must be taken into account, and to 
give proper weight to each of these it is necessary that there 
be made surveys of sufficient detail to show the capacity of 
the various sites, the ability to fill them, and the character 
of the dam sites and other necessary adjuncts. 

After a general study of various possibilities has been fin- 
ished, selection is made of the one or two reservoir sites 
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which appear to be most favorable. It is then necessary to 
make more detailed examinations to verify the assumjitioni 
made, and to ascertain with great cxactncxa not only the con- 
tents of the reservoir for various heights of water but, more 
than this, the exact uize and shape of the site upon which it 
is proposed to build a dam. There is usually (piite a range 
of practicable locations as, for example, the ilam may be 
placed a few hundred yard.4 higher up stream with possibly 
greater length or lower down on a better foundation, the 
larger cubical contents of the dam in one locality balancing 
certain advantages of depth to foundation or material avail- 
able at another spot. 

The detailed surveys at the various proposed dam sites are 
usually made on a scale of lOo feet to the inch, more or leia, 
and with contour interval of from Iwo to five feet, dejwndent 
upon the steepness of the sides. Explorations of the under- 
ground conditions arc also made either by ojien pits or shafts, 
or by deep holes put down with a dJamon<l drill which re- 
covers the core, or by some of the ordinary forms of well 
drill. A study of the records of these drillings furnishes facts 
u.sually sufficient to reveal Uic relative advantages and disad' 
vantages of the alternative Iwations and enables a selection 
to be made from among them. 

Preparation of Detailed Topographic and Land Map. Be- 
fore laying out the distributing system, it is necessary that 
there be available a detailed map, not only of the topography 
but of the boundaries of the several tracts of public and pri- 
vate land within the irrigable area, as well as of township, 
quarter-section, and meander lines. 

A topographic map is prepared of the grounds about the 
headworks of each important main canal and is continued 
in a narrow belt along the line of the proposed canal and 
out to the irrigable lands. This drawing is ma<le in suffi- 
cient detail to permit the "paper location" of the works by 
study in the local ofHce; in other words, instead nf the actual 
survey and location on the ground of each of the several alter- 
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nate lines, the map is so prepared as to permit exact compari- 
son of the various suggested lines and grades. For example, 
it may seem that a main canal with rapid fall and narrow cross- 
section can be built more economically than a canal with less 
slope and a wider section. To ascertain whether this is actu- 
ally the case a paper location is made, and this may be fol- 
lowed, if the map is sufficiently accurate, by a computation of 
quantities, all being done at far less cost than by separate 
surveys in the field. 

In addition to the detailed maps of the main canal lines, 
a topographic map is prepared of all the irrigable lands to 
which the distribution system is to be built. This map is 
made on a scale of from 400 to 1000 feet to the inch, with 
contour intervals at vertical distances of from five to ten feet. 
On it is indicated, also, the character of soil, studies of which 
have in the meantime been made by the experts of the De- 
partment of Agriculture, and other important features. By 
means of this map it is possible to locate the branches of the 
proposed distribution system. 

On the broad undulating surface of the irrigable lands 
there are frequently available numerous alternatives for the 
location of the canal system. Sometimes there is found a 
series of leading ridges which limit the method of laying out 
the distribution system, but. in other cases, there is a gentle 
slope which permits distributaries to be carried in any one of 
several directions. Here again considerations must be carefully 
balanced between steep narrow canals and very gently graded 
distributaries of larger cross section. Consideration must also 
be given to the method and cost of ultimate operation and 
maintenance of the works. In the private canals built by the 
pioneers the first consideration was economy of construction ; 
the ultimate cost of keeping up the works was given little 
thought. In the enterprises of the Reclamation Service, how- 
ever, where there are ample funds to cover the first cost, a 
larger consideration is given to the cost of the resultant meth- 
ods of handling the water. 
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In connection with the topographic mappings, careful 
tentton is also given to the exact location of the boundaries 
anJ comers of the farms and tracts within the project, 
work in many case* has distloHed errors in the location of ex- 
isting fences. It has been neccstiary, an a rule, to reestablish 
the old corners of the vacant public lands and, in sonie cases, 
to call for an entirely new survey and subdivision. Tlie en- 
suing complications have often been extremely vexing, espe- 
cially where groups of Hcttlcrs have taken up lands whose 
exact boundaries were unknown and where rc-nurvcy has dis- 
closed conflicting claims and overlapping areas. It is, of 
course, frequently impracticable to lay out a distributing sys- 
tem until dicsc difficulties have been adjusted. 

Preparation of Plans and Spfcijicationji. The prei)aration 
of plans is done, as far as practicable, upon the ground itself, 
in contradistinction to having a mass of notes sent to a central 
ofit'ice to be worked up. It is believed that no matter how 
carefully prepared field notes and comments may be, there 
arc always sonic conditions which, although well known to 
the man in the field, cannot be imparted in their full signifi- 
cance to the designer at a distance. It is l)flicvcd to be far 
more economical to bring the designer to the work than to 
bring the work to some central office. 

Specifications, however, are worked up mainly in the Wash- 
ington office in order that there mny l»c uniformity, Stand- 
ard specifications arc now in use for the (jreat majority of 
items. In the development of these standards during the 
early dayN of the Service's work, tlif preliminary drafts were 
submitted for criticism to men experienced in contracting, 
both from the government standpoint and from that of the 
contractors themselves. As a basis, all of tlii.' existing fortni 
which could Iw obtained were considered, and these were modi- 
fied or adapted to the use of the Reclamation Service a« far 
as practicable. 

Eor the projects first undertaken there were few, if any, ex- 
isting precedents In the way of executed works of character 
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similar to those to be built. It is true that under the terms 
of the Carey Act private enterprise had already started upon 
canal systems of considerable size, but most of these were of 
a character hardly suitable to form a model for work by the 
government. The older structures were usually of wood and 
were temporary in character, having been erected with the 
idea that by the time these had decayed, the owners would be 
in such financial condition as to be able to replace them with 
more permanent material. In each such case, due to shortage 
of funds and to the large interest charges, it was necessary 
to build as cheaply as possible. The investors, as a rule also, 
were concerned mainly with getting water to the lands at the 
earliest possible date, so that these might be sold and the re- 
sponsibility of the works transferred to other hands before 
they became seriously impaired by age. 

In the case of the government, however, there were rela- 
tively large funds available, and no difficulties to be met with 
reference to interest charges or profits to the investor. It 
was found more economical in the long run to build perma- 
nent structures of concrete and steel than to use wood. Be- 
cause of this fact, as above noted, it was necessary for the en- 
gineers of the Reclamation Service to act as pioneers as re- 
gards permanent construction. When the first works were 
undertaken, shortly after the passage of the Reclamation Act 
in 1902, there were relatively few figures available as to the 
actual cost of similar structures, and fittle was known of 
the difficulties of work of this kind under the conditions ob- 
taining. It was thus necessary to make assumptions regarding 
the probable cost of materials and of labor at future periods 
and at remote places, many of which were afterwards found 
to be erroneous. 

Construction of Projects. Authorizations to proceed with 
the construction of particular units or portions of a project 
are made by the Secretary of the Interior, and, since 1915, 
within the limitations of the appropriation annually made by 
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Congres!) for Riich project. Such appropriations are made 
upon the Iiamn of e«im;ite.i aiihinittcd l)y the Secretary to 
CongresH in the Book of Estimates; and a regular procedure 
in in force in the Service for collecting: annually from the 
Bcvcrai project engineers estimates of the coat of construc- 
tion on their projects during the ensuing fiscal year. Al- 
thdUKh these cstimateH arc presented to Congress in great de- 
tail, Ihc precise portion of the project and character of the 
work to be done on it Iwing Mjwcified. the approjiriation grant- 
ed by Congress is in the form of a lump sum for each project, 
covering continuation of construction, operation and mainte- 
nance, in addition, the Secretary is authorized to transfer 
not more than 10 per cent, of the appropriation for any 
given project to other projects. A considerable discretion, 
therefore, still remains in the Secretary, or in cfifect, in the 
Director of the Service, in determining the speed with which 
and direction in which construction shall be carried forward, 
Upon the receipt of authorization to proceed with con- 
struction, determination h made a.t to whether the several 
sections of the work can Iw constructed more economically 
by contract or by the Service directly through its own forces. 
The contract method is employed for all ordinary construc- 
tion where the character and amount of the work to be done 
am be definitely anticipated and described. Where, however, 
a piece of construction involves many uncertainties and is 
liable to interruption by floods, the Service docs the work 
itself. The construction of the foundations of dams, where 
the character of the rock which may !« found in the river 
bed cannot readily Iw ascertained in advance, is an example 
of the kind of construction commonly done directly by the 
forces of the Service. The reasons for the adoption of this 
policy of direct employment by the Service were well stated 
by the Director of the Service in a hearing Iwforc the Com- 
mittee on Aritl Lands in 1910, Instancing a type of con- 
struction work which was liable to sudden destruction by 
flood, lie said : "An experienced business man must figure on 
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a considerable profit as an offset to the risk he runs of having 
his investment destroyed by a sudden flood. ...If the con- 
tractor is lucky he makes a big bonus; and if he is unlucky 
the government practically assumes the risk and the loss. The 
contractor fails and we have a lawsuit on our hands," 

Construction by Contract. In planning for the letting of 
contracts for construction, the attempt is made, where the 
nature of the work permits, as in the case of long canals and 
distributing systems, to divide the job into units small enough 
to be undertaken by local persons with limited capital, in 
some cases even by a farmer or group of farmers who may 
own the necessary teams and tools. Even in these cases, 
however, large contracting firms are usually invited to submit 
bids for any or all of the units. In some cases the farmers 
because of their location and other facilities are able to un- 
derbid the outside contractor ; in other cases where the work 
is especially heavy, the professional builder has the advan- 
tage. 

Prior to the receipt o£ bids, the widest possible publicity 
is sought. Advertising is placed in local papers and in cur- 
rent periodicals generally seen by contractors, posters are 
displayed in prominent places and letters are sent to all the 
contractors whose addresses can be obtained and who are 
likely to be interested in the work. In addition, every possible 
effort is made to discover in advance the conditions which 
will be met on the work and thus make it easier for the 
bidders to form a correct judgment as to the cost of the work 
to be performed. In cases where the prospective work was 
located at points difficult of access, wagon roads have been 
built so that the contractor could visit the locality and could 
ascertain very closely the cost of bringing in men and mate- 
rial, and in all cases the contractor has been required to make 
such visit before submitting his bid. Ground of doubtful 
quality has been opened and rock quarried to exhibit the 

^^uiality of the material to be handled. 

^KSealed bids are received and opened publicly at the time 
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and place named in the adverttscmcnta. Suitable ofBcers 
arc designated to form a board whicli opens the bids in the 
presence of bidders and othcm interested. The bids, which 
arc iiHually called for on a unit hum, arc then studied, and 
a recommendation made as to the award of the bid to the 
best and usually the lowcHt bidder. Where all bids are recom- 
mended for rejection, or where the lowest bid is not accepted, 
the reasons are required to l>e given, and evidence preiented 
in such form as to meet the criticism of rejected bidden or 
other peraonM. Enpccially in the early stages of the work, 
great care was necessary in the award of contracts aH there 
were a numlwr of firms formed for the express purpose of 
bidding on reclamation work, many of which were composed 
of persons without experience in construction, who were ob- 
sessed with the idea that all government contracts were profit- 
able. 

All of the contracts provide that in case of failure to exe- 
cute the work properly and within the required time, the United 
Staten can declare the contract forfeited, take over the un- 
finished work, together with the plant and equipment, and 
ftnish the work at the cost of the contractor. Occasionally, 
it is found necessary to contract for the performance of 
certain work without competitive bidding. This is done 
only on the express authorization of the Secretary of the In- 
terior. 

Work done by contractor* la regularly inspected by the en- 
gineers of the Service, The problem of inspection of con- 
tract work was discussed by tiie Director of the Service in 
1910 before the Committee on Arid Lands. He stated : 

When the contracts are awarded and work Iwgun the next 
matter of prime importance is to secure gotxl inspection and 
to hold the contractor to the faithful performance of the terms 
of the contract, That is where the main dii>iculty of the con- 
tract lies, in getting good inspectors who will exercise com- 
mon sense and will hold the contractor to full performance 
of what he agreed to do. Many contractors apparently have 
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■a that in working for the government they should not 

d to the exact letter and spirit of the specifications, but 

that they may do what they consider a good job. There is no 

discretion in such matters, and a contract once signed, it is our 

^^usiness to see that it is fully carried out. 

^B Construction by the Service. The instances in which the 

^^feervice itself carries on the construction work have already 

^Been described. 

^P- In carrying on work by government forces it has been found 
advisable to follow as nearly as possible the methods era- 
ployed in connection with contract work. Plans and specifi- 
cations are prepared. An engineer of the Service is put in 
charge of the work, and another is detailed to act independ- 
ently as inspector. The engineer in charge is required to keep 
records similar to those kept by contractors, and from these 
the supervising engineer is able to ascertain whether the cost 
is being kept within that at which bids were or might have 

tbeen received. 
i In connection with the direct carrying on of construction 
Work by the Service, mention should be made of the operation 
by the Service of plants at several of its projects for the 
manufacture of the cement used in construction. Of these 
the largest was the cement plant operated at Roosevelt, Ari- 
zona, in the construction of the Roosevelt dam on the Salt 
River Project. The total cost of construction and operation 
of this plant was over a million dollars, and a saving of 
approximately $600,000 over the lowest cost for delivery from 
outside sources was effected. 

Sand cement plants were also operated on the Elephant 
Butte, Truckee-Carson, and Boise Projects. The total net 
saving to the Service by the operation of these three plants 
is computed at approximately $562,000. 

Similarly, several small coal mines have been opened and 
operated to supply fuel for construction purposes under con- 
ditions where there happened to be outcrops of coal near 
localities where work was going on and where it was cheaper 
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to procure fuel in this way than to haul it from some distant 
railroad point. The largest undertaking, however, is that of 
the permanent mine opened and operated in connection with 
the Williston i'roject in North Dakota. 

Actitnlies Incidental to Construction. In connection with 
some construction jobs, whether carried on by contract or 
by guvcmincnt forces, the Service finds it desirable to oper- 
ate various types of enterprise and services for the benefit 
of the men employed in construction. Thus it has in the past 
operated messes, hospitals, mercantile stores and recreational 
facilities. 

Because the work of the Reclamation Service is situated in 
remote ])]aces in the western part of the United States, it is 
necessary to operate messes at which to supply the men with 
wholesome food. These messes arc operated on practically 
a cost basis, the men are furnished three meals a day at 
the rate of 25 cents a meal or 75 cenls a day. When more 
than fifty men cat at the messes, a steward is placed in charge, 
as a rule, and is held responsible for their management. The 
operation of messes netted the Reclamation Service $103,- 
309.11 to June 30. 1917. 

During the constniction work on a project where the em- 
ployees, largely transient lalmrcrs, are quartered in a central 
camp remote from towns, it is usually necessary to make 
provision not only for camp sanitation but al^io for surgical 
or hospital facilities. To meet these needs, the Reclamation 
Service establishes 3 hospital and employs a physician and 
nurses. The charge for this service is $1 to $1.50 a month 
and is deducted from the men's pay and credited to the 
hospital fund. The hospital operations netted the Reclama- 
tion Service $26,836.33 to June 30, 1917. 

Mercantile stores are established by the Reclamation Serv- 
ice in central camps for the purpose of expediting the work 
of the Service, but primarily to supply necessaries so that the 
laborers will not be tempted to leave the work and go to the 
nearest town for the purchase of supplies regularly needed 
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by them. These operations netted the Service $338,541.00 to 
June 30, 1917. 

The operation of amusement enterprises was forced upon 
the Service because of the difficulty of keeping competent 
men on the works, especially where these were located at re- 
mote points. Under the eight hour provision of the reclama- 
tion law no man may be allowed to work more than eight 
hours in one day. In a camp out on the desert or among 
mountains miles from other inhabited localities the opportuni- 
ties for effectively spending the resultant leisure hours are 
limited. Under these conditions the most strenuous efforts 
are needed to keep alcoholic liquors out of camp and to main- 
tain orderly communities. Some outlet for energy must be 
provided and experience has shown in the case of contractors 
camps similarly situated that it is a matter of economy to 
provide harmless amusements such as those advocated by the 
industrial department of the Y, M. C. A. Accordingly, ar- 
rangements have been made with the latter to provide skilled 
men to organize these activities. The small expense incurred 
is amply justified because of the demonstrated fact that in the 
end higher efficiency and economy are produced by keeping 
on the job the skilled men and those who have been trained 
to work together in well organized gangs. The anuisement 
provided has sometimes taken the form of moving picture 
shows, accompanied by the sale of cold soft drinks in the hotter 
coimtries or by pastry and confectionery in the northern lati- 
tudes. Closely associated with these have been other facilities 
intended for the families of the workmen ; for example, school 
rooms have been provided, the teacher being employed usu- 
ally by the county school board. 

Opening of Projects. Upon the completion of the con- 
struction of the project or of a self-sufficient unit of the proj- 
ect, the Service proceeds to test and season the works and 
to reduce any seepage which may be disclosed. When satis- 
factory conditions are obtained, the delivery of the water to 
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the irrigable lands is begun and gradually expanded until it 
reaches a point where the project or unit is thought to be 
ready for formal opening. 

The charges made for the use of water during this transi- 
tion period to those already owning land within the project 
are known as "rental" charges, being thus distinguished from 
the regular "operation and maintenance" charges, which arc 
imposed when the project is formally opened by public no- 
tice. "Rental charges" early arose out of the neccssiliea of 
the case and were imposed without specific legislative au- 
thorization, iMit \iy the act of August 13, I9r4 (section 11), 
the Service was expressly empowered to impose such charges. 

The formal opening of the project or unit is announced by 
public notice issued by the Secretary of the Interior. By the 
provisions of the Reclamation Act (section 4, as modified by 
section 5 of the act of June 25, 1910), this public notice is 
required to state 

1. The lands to be irrigated. 

2. The date when water is to be applied, ^fl 

3. The limit of area per entry. JH 

4. The charges per acre to be made. ^^ 

5. The number and times of installments in which pay- 

ment is to l)e made. 
By "limit of area per entry" is meant the limit of area 
which will be permitted to lie taken up by a single individual 
under the homestead laws on the public lands embraced within 
a reclamation project. The determination of this limit is 
made by the Secretary of the Interior, subject only to the 
restriction that it shall not Ire less than 10 ' nor more than 
160 acres. Within these limits the Secretary of the Interior 
is empowered to fix the "limit of area per entry, which limit 
shall represent the acreage which, in the opinion of the Sec- 
retary, may be reasonably required for the support of a family 
upon the lands in question." Under this authority each 40 

'In the original act thix lower limit wa> 40 acreH; the present pro- 
vlilon was enacted in 1906 (act of June 37, 1906, Section i). 
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^■e tract is examined and the limit set for that particular 
tract according to its fertiHty and irrigability. In the case 
of privately owned lands the limits of 80 acres or 160 acres 
are usually allowed. 
^L On projects or units begun since the act of June 25, 1910, 
^Bte public lands within a project become open to entry only 
^^qwn the issuance of public notice by the Secretary, after the 
water supply system is for practical purposes already in op- 
eration. On projects begun prior to that time, however, under 
the provisions of the original Recitation Act. the public 
lands within a project, not deemed to be necessary for the 
irrigation works, remained open to homestead entry from the 
very beginning of the project. As a result, frequently much 
of this land was entered previous to the issuance of public 
notice. Upon such notice, announcing the limit of area per 
entry, it became necessary generally for the entryman to re- 
duce the size of his entry to conform to tlie limit fixed. 

The limits of area per entry, which have been fixed by the 
Secretary of the Interior, vary from 10 acres in Arizona and 
California to 160 acres in Montana or other cold areas, the 
average being about 60 acres. The disposal of the public 
lands within an irrigation project remains throughout under 
the control of the General Land Office, and it is the duty of 
that bureau to enforce the limit of area per entry imposed by 
the Secretary, 

Fiscal Management of Projects. The General Land Of- 
fice administers the disposal of the public lands within recla- 
mation projects, but the Reclamation Service itself collects 
the charges imposed upon such lands for the construction of 
the irrigation works and for the maintenance and operation 
of the works. 

By the original act, construction charges were required to 
be paid to the receiver of the local land office of the district 
in which the land was situated. All operation and mainte- 
nance charges were, however, paid to the project manager or 





his representative. By act of August 12, 191a, the Secretary 
of the Interior was authorized to appoint fiscal agrnts on the 
several projects to receive all payments, and this was promptly 
done. 

Payment of Conxtruclion Chanjcs. 'I'he Reclamation Act 
provides that the "charges which shall be made per acre upoc 
the land entries, and upon the lands in private ownership 
which may Iw irrigated l)y the waters of the said irrigation 
project . . . shall 1« delennincd with a view to returning 
to the reclamation fund the estimated cost of the construc- 
tion of the project," 

The construction charges per acre ujmn the projects com- 
pleted to date by the Service vary from $22 to $93. Large 
variations arc in some cases found iK-twccn different (jortions 
of the same project, as in the case of the Minidoka project 
in Idaho where the charges on the several areas as devel- 
oped in succession were $22. $30. $40, $56.50 and $57.50, the 
pioneers or those first coming and taking up the heavier bur- 
den of development paying less than those who arrived later 
after the roads, railroads, townM, and iichools had Iwen estal^ 
lished. 

Prior to the passage of the Reclamation Extension Act of 
August 13, 1914. Ihe law rcfpiired repayments in ten annual 
installments. By that act, the period of repayment has been 
extended to twenty years. Moreover, after an initial (laymenl 
of 5 per cent, there is* a five year period during which no pay- 
ments are to he made; for five years thereafter the annual 
installment refjuired is but 5 per cent, and for the remaining 
ten years it is 7 per cent, The purpose of this plan is of course 
to enable the settler in the earlier years to use all of his capital 
in cultivating his lands to bring a1>out maximum production. 

The requirement of an initial payment is intended as a 
test of the financial ability of the prospective entryman, and 
also of his intention actually to work the land ; for it has 
been fouml by experience that where no advance charge was 
required, large numbers of individuals without experience or 
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:y made entries of irrigable lands merely for the purpose 
illing relinquishments, often holding the land out of use 
for a considerable period. It was expected, moreover, that 
by reason of his advance payment the entryman would acquire 
a financial interest such as would insure his continued good 
faith and increase the probability that he would utilize the 
land. 

It should be noted that the Reclamation Extension Act, 
in addition to thus revising the plan of repayments as to lands 
subsequently subjected to the Reclamation Act, extended re- 
lief to the settlers on projects already initiated, many of whom 
had experienced difficulty in meeting the charges, by providing 
that all balances of construction charges still unpaid should 
be paid in twenty annual installments, the first four of 2 per 
cent each, the next two, 4 per cent, and the remaining four- 
teen, 6 per cent. 

Operation and maintenance charges, although not men- 
tioned in the original Reclamation Act, have been imposed 
from the very beginning of operation under the act. By act 
of August 13, 1914 (sec. 5), the imposition of such charges 
was specifically authorized, and it was further provided that 
"such charge shall be made for each acre-foot of water de- 
livered; but each acre of irrigable land, whether irrigated 
or not, shall be charged with a minimum operation and 
maintenance charge based upon the charge for delivery of not 
less than one acre-foot of water." 

Operation and maintenance charges average about $1 per 
acre or when computed on the basis of water used they run 
from 50 cents to 75 cents per acre-foot, the number of acre- 
feet required for cultivation varjing of course on the several 
projects and from season to season. These charges are ap- 
plied equally to public lands entered under the terms of the 
Reclamation Act, and to lands within the project already in 
private ownership. 

The repayment of construction charges is secured, as re- 
spects the public lands entered after the commencement of 
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the project, by the provision that "a failure to make any two 
payments when (hie ithall render the entry subject to cancella- 
tion, with the forfeiture of all rights under this Act, an well 
as of all moneys already paid thereon." Am to private lands 
embraced in an irrigation project, security is obtained by the 
mortgage of the private water uaerH' association, to which 
reference has already been made. 

Under authority conferred by the act of February 21, 191 r, 
surplus water may 1« sold under contract to .state or private 
irrigation projects. The act provides that "in fixing the 
charges under any such contract for impounding, storing, or 
carrying water for any irrigation system, . . . the Secretary 
shall take into consideration the cost of construction and 
maintenance of the reservoir by which such water is to be 
impounded or stored, and the canal by which it is to be 
carried, and such charges shall Iw just and equitable as to 
water users under the Government project." The sale of 
surplus water may be made under the act only "for the pur- 
pose of distribution to individual water iisers by the party 
with whom the contract is made;" and it further provides 
that the charge for the use of water made by such party shall 
not \k "in excess of the charge paid to the United States ex- 
cept to such an extent as may reasonably be necessary to cover 
cost of carriage and delivery of such water through thalH 
works." |H 

Operation of Works. On the engineering side the prob- 
lem of npcrating irrigation works consists in so regulating 
the flow of water as to deliver to the highest point to l>e irri- 
gated, at the proper season, a supply of water adequate to the 
needs of the crop. In addition, on the projects of the Recla- 
mation Service it is necessary to deliver to each person having 
a right to water a definite amount. It, therefore, liccomes 
necessary to have measuring devices of some kind in all dis- 
tributaries and in all farm turnouts. 

As stated by the Director of the Reclamation Service in 
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his annual report for 1914, no well recognized standard of 
practice has yet been developed in connection with the prob- 
lems of operation and maintenance. It is of great importance, 
not merely for the benefit of the government reclamation 
projects but for that of other large systems built by private 
capital, that good standards be established. An important 
step toward such systematization of the management has been 
taken by the Reclamation Service in the issuance of what is 
known as the Use Book or Manual of Operation and Main- 
tenance, defining such practices as are now generally accepted. 

To secure efficient operation it has been found necessary 
to install records of dehvery of water and systems of cost 
keeping similar to those maintained during construction. Ac- 
curate statistics are also kept to determine the cost per acre of 
land actually irrigated, per acre of land to which the irriga- 
tion system is ready to supply water, and per acre-foot of 
water stored, carried, and distributed. As the effectiveness 
of different designs or types of structures and ditches is de- 
termined largely by operation and maintenance costs, these 
cost-records are of great value in the design of future works. 

Record is kept also of the amount of water delivered to 
each farm and its relation to crop production, thus facilitat- 
ing the beneficial operation of the works. 

In the operation of irrigation works, it was at first assumed 
that if the government employees took charge of the reser- 
voirs and main line canals the irrigators would attend to the 
distribution works themselves and thus reduce the number of 
paid employees and consequently the annual cost, in this re- 
spect following the custom of the pioneer private canals. It 
was found, however, that with the heterogeneous population 
brought in from all parts of the country with differing nation- 
ality, religion, and experience, it was impracticable at first to 
secure unity of action and fairness of distribution of water 
among the smaller groups. For example, on a long sandy 
lateral where considerable care is necessary in order to force 
water to flow down to the farms at the lower end, the ma- 
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jority of the land owners living near the upper end would 
not exert themselves or limit their supply in favor of their 
neighbors living miles away at the far end, who, in turn, 
complained that they did not receive water at the right lime 
or in sufficient amount and consc<|ucntly could not make pay- 
ment. Thus, to insure the repayment of the charges, if for no 
other reason, the Reclamation Service was forced to grailu- 
ally take over the operations even of the smaller laterals and 
see to it that water was delivered to each and every farm 
instead of to groups of fanners. 

As indicated in the preceding chapter, on certain of the 
projects pumping installations are necessary to insure an ade- 
quate supply of water, and the operation of these pumps and 
of the hydro-electric plants, which generate the power for their 
operation, constitutes one of the major activities of the Serv- 
ice. The operating methods employe<l differ in no essential 
respect from those followed in commercial practice. 

As already stated, in connection with the Williston Project 
in North Dakota a mine is owned and operated by the Service 
for supplying the coal used in the generating plant, 

Transfer to Water UBcrs' AsBociation. As ha.i been 
noted, provision was made in the original Reclamation Act 
for the eventual operation liy the irrigators themselves of 
the irrigation works constructed under the act, and the Sec- 
retary of the Interior was authorized to transfer the opera- 
tion of the works to "the owners of the land irrigated . . . 
under such form of organization and under such rules and 
regulations as may be acceptable to ihc Secretary of the Inte- 
rior." The act provided, however, that such transfer might 
be made only after the "payments required by this act arc made 
for the major portion of the lands irrigated from the waters 
of any of the works." With the passage of the Reclamation 
Extension Act, however, which extended the time for payment 
of construction charges from ten to twenty years, it was pro- 
vided that the transfer to a water users' association might be 
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made in the discretion of the Secretary of the Interior "when- 
ever any legally organized water users' association or irriga- 
tion district shall so request." 

The original act contemplated the transfer to the water users 
only of the canals, and provision was made for the perma- 
nent operation of the reservoirs by the Reclamation Service, 
it being provided that "the title to and the management and 
operation of the reservoirs and the works necessary for their 
protection and operation shall remain in the government until 
otherwise provided by Congress." The same section of the 
Reclamation Extension Act which provided that the transfer 
to water users might be made at any time in the discretion 
of the Secretary, also removed the limitation on the transfer 
of reservoirs by providing that the Secretary might transfer 
to a "water users' association or irrigation district the care, 
operation, and maintenance of all or any part of the project 
works, subject to such rules and regulations as he may pre- 
scribe." 

Rules for the transfer of works to water users' associa- 
tions have been prescribed by the Secretary of the Interior. 
The substance of these rules is contained in the following sec- 
tions : 

Action under this provision of the law will be taken by 
means of a written contract with the water-users' association 
or irrigation district, as the case may be. 

Each such organization desiring the transfer of the care, 
operation, and maintenance of the project, or any part there- 
of, shall make application therefor to the Secretary of the In- 
terior through the Director of the Reclamation Service, who 
will submit the same to the Reclamation Commission for 
recommendation thereon to the Secretary. Such application 
shall be based upon a certified copy of resolution of the gov- 
erning board of the organization presenting the same, request- 
ing the transfer, and shall be accompanied by a statement 
showing that the laws of the State and the charter powers 
of the organization authorize the acceptance of the duties 
resulting from such transfer. The statement shall contain 
appropriate reference to statute provisions, regulations and 
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charter powen in relatinn ilinrtn. In any c-tue ^« appticft- 
tion may heuppnivmi and t-ontract aiithoriEiftl conilitintial upon 
fiirthfr satintactury ^lii>\viii|{' lit?inn muile thut tin; takiim ovtr 
of tlic uprrution ami muiiittniiinfi: bv ilic urj;:uiiiiiliun Ii;i.i b«n 
sutuiiittcd ti) liil the wuCcriisertt alTccti^l oiiil appruvcd I 
majnrity vote of all votinir, pnivideil at l**xtt tiirre-fifths ( 
of all watw-iwer* affcttcd vote, otherwbe hy a majoriQ 
all wnter-iwera affected. 

Ex<:ept where Clie ornuniiation is an irrij^rinn dutrict • 
Rood and nulfitient bond ihall be tfiven to the United States 
fur the I'aitht'iil pertornmnce dE 4II duties retiuiml by taw 
under the cuntrai-t. Snch Nind nhall be ■'ubject to s 
by the Secretary of the Interior 

Reference haa already been made to the necessity I 
partial control of the irrigation work.i to insure an oiuicable 
(liNtrihution of the wiitcr umoiiK the several users, and to the 
(lifhculty that has been found in achieving that type of control 
unrlcr any form of local management. There has usually 
tieen manifested a tendency fnr one man nf intluence tu obtain 
an undue Hhare of water or (or Ih« majority in netflect the 
riKht* of the minority in the distribution ol the itupply. 

For this reason the successful operation of any plan of 
local control involves an extended pri>ccs.'< of education of the 
members of the prospective association. The Reclamation 
Service has, therefore, encoiiraftnl the development of water 
users* associations on prnjcct.H a» soon as i>()ssil>le after thetr 
opening. Each owner of irrifjablc land, by virtue of his own- 
ership, becomes a memlier of the water users' association and, 
as such, is nrffed to Iwcome interested m all that concerns the 
future of the project. As far as practicable these men are 
kefit informed of jfciieral conditions ihroiiKh bulletins and 
throtiKh the local press, with the idea of gradually bringing 
them to the point where ihcy will l)c able to work together aa 
a unit and to take control of the distribution system, 

(Jn many of the projects there has been impatience on the 
part of water users to obtain control of the works because of 
a natural l)elief that they could operate them more economical- 
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ly and satisfactorily. At the same time die officials of the 
Redamatioo Service have been equally desirous of tanring 
over the latber trooUesooie and vcxatioos work of water 
control to responsible men selected by the water users. With 
the approadi of the time when the Service 13 ready to tttm 
over the worics to local contrc^ bo we r er . reluctance on tbe 
part of the water users to assome sodi control is encountered. 
Up to the present time two water users' associations, on tbe 
Salt River Project in Arizona, and on the Minidoka Project 
in Idaho, have taken over the management of the works from 
the Reclamation Service. In the case of the Minidoka Proj- 
ect the forra of organization adopted has been that of an irri- 
gation district formed under state law. 

Water users' associations may also enter into contract and 
be appointed special fiscal agents of the United States to col- 
lect the construction and operation and maintenance charges 
and all penalties in accordance with section 7 of the act of 
August 13, 1914. It is provided, however, "that no water 
right applicant or cntryman shall be entitled to credit for any 
payment thus made until the same shall have been paid over 
to an officer designated by the Secretary- 01 the Interior to 
receive the same," 

Dissemination of Information to Water Users. Frocn 
the beginning of its operations the Reclamation Service has 
conceived it to be its daty to assist the water users on its proj- 
ects in ever\- way practicable. The development of its activi- 
ties in this direction has been the natural outcome of its duty 
of determining the limit of area per entry on the several 
projects and units. This has necessitated the collation of a 
great deal of valuable data relative to the local soil, crop, and 
market conditions. In addition, in connection with the rec- 
ords kept of the deliver}- of water on the several projects, to 
which reference has already been made, much useful informa- 
|ion is obtained. The project manager, moreover, is gener- 
j chosen from among the engineers who were engaged in 
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the construction of the project works and in, therefore, in 
possession of detailed information regarding local cotiditions. 
It has thus resulted that Ihe water ustcrs on the governincnt 
projects have come to dcjjcnd very generally \i\xm the judg- 
ment of the project managers in a great variety of matters 
and NO to require an assistance and guidance which, although 
nut contemplated in the law, are found to he essential to ulti- 
mate success. 

In this work the project manager w.is assisted from time 
to time liy experts detailed or transferred from the Depart- 
ment of Agriculture, and during the years immediately follow- 
ing the passage of the Reclamation Act, in 190.2, it was as- 
sumed and so stated in official publications that the l!)eparl- 
mcnt of Agriculture would take a larger and larger share in 
furnishing advice with regard to cultivation of crops and quan- 
tity of water to l>c used. Experiment stations were cstab- 
lishcd on many of the projects and demonstration farms start- 
ed, but it was found that the problems were so complicated 
that Hclcntifically accurate data were nut available in time tn be 
of immediate service to the early settlers. As a result, it not 
infrequently happened tliut through some accident or undiscov- 
ered cause the crops on the demonstration farms were not 
such as to afTonl encouragement. Occasionally, indeed, a set- 
tler without experience and resources would obtain Ijcttcr re- 
sults than did the expert with all facilities apparently at his 
command. Ilccause of these conditions the demonstration 
farms were gcnrrally discontinued. In 191.1 the Secretary 
of the Interior created the position of Supervisor of Irrigation 
and designated an experienced irrinntor to fill the position, 
with orders to "advise and cnnnscl with water users as to the 
Iwst practice of irrigating and cultivating irrigated lands, the 
development of markets, and all question.! affecting the welfare 
of settlers and water users." 

The Service also publishes a monthly bulletin known as the 
Reclamation Record, which is devoted to the interests of irri- 
gators, and which is distributed free of cost to all water users 
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on its projects. Begun in 1905 as hectographed sheets and 
distributed as a means of keeping the field employees of the 
Service informed of its operations, the Record, first printed 
in 1909, has had a steady growth in size, circulation and 
value. At present each issue usually occupies forty-eight pages 
and has a circulation of about 17,000. 
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ORGANIZATION 



The plan of organization of the Reclamation Service is 
similar to that of the more hifjhly developed construction 
companies, In working out the details preliminary to adopt- 
ing this plan, studies were made of many existing corpora- 
tions, and advice was had from experts and chartered ac- 
countants in pubhc and private employment. The peculiar 
reqnirements of existing law and the limitations of govern- 
mental regulations necessitated some departure from ordinary 
businesM procedure, and the wide distribution of the field 
work, combined with seasonal variations and accidents of 
drought and flood, neecssilated i)r()vision for a greater elas- 
ticity than is ordinarily found in government organizations. 

The BJze of the force employed by the Service hai varied 
widely in the several stages of its operations. The first year 
of its existence was consumed principally in ])lanning work, 
which required a relatively small force. With the beginning 
of design and construction, however, the staff of the Service 
increased rapidly, mounting steadily from 1902, when it num- 
bered but 20, to 1913, when no less than S.ooo employees, in- 
cluding day laborers, were on its rolls. Today, with most 
nf the primary projects completed or near completion, the 
employees of the Service number approximately 4,000, in- 
cluding laborers. 

As previously pointed out, the manner in which this large 

force of employees is organized is left by the Reclamation Act 

wholly to the discretion of the Secretary of the Interior, nor 

have subsequent enactments in any way limited this discretion. 
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^■The sundry civil appropriation act for the fiscal year 1918, 
^^ although making specific allotment for each of the projects 
controlled by the Service, makes specific provision for the title 
or salary of no single employee. 

In one important respect the reclamation law and its amend- 
ments do indeed control the organization of the Service. 
They impose upon the Secretary himself the duty of determin- 
ing various specific matters, such as the limit of area per 
entry on each project, the construction charges to be imposed, 
etc. In effect, therefore, these provisions make the Secretary 
of the Interior himself an integral part of the Reclamation 
Service, and he is here so considered. 

Aside, however, from the functions specifically imposed by 
law upon the Secretary, the present organization of the Serv- 
ice is determined, as to its main features, by an order of the 
Secretary of the Interior issued on November 22, 1915. By 
this order, four chief divisions of administration are created, 
the Executive and Engineering Division, the Legal Division, 
the Fiscal Division and the office of the Supervisor of Irriga- 
tion ; and the heads of the first three divisions are constituted 
a board with general supervisory power. 

In the following, the functions exercised by the Secretary 
of the Interior will first be considered. This will be followed 
by a discussion of the Reclamation Commission and then of 
the four administrative divisions in the order above named. 

The Secretary of the Interior. The functions specifically 
vested in the Secretary of the Interior by the Reclamation Act 
and its amendments may be listed as follows : 

Withdrawal of lands. 

To withdraw from entry public lands required for irri- 
gation works. To restore to public entry any of the 
lands so withdrawn when such lands are no longer re- 
quired for such works. (Act of June 17, 1902, Sec. 

3-5 

To withdraw from entry, except under the homestead 
laws, any public lands believed to be susceptible of irri- 
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gation from said works. (Act of June 17. igo2, Sec 

2;' 

3. To witlidraw from public entry any lands needed for 
town-site purposes in connection with irrigation proj- 
ects, not exceeding i6o acres in each case. (Act of 
April t6, 190ft, Sec. i.) 

4. To withdraw from other disposition and reserve for 
country parks, public playgrounds and community cen- 
ters such tracts as he may deem advisable, not exceed- 
ing 20 acres in any one township in each reclamation 
project. (Act of October 5, 19(4. Sec. i.) 

.. To acquire rights necessary for construction. 
I, To acquire any rights or property for the United States 
by purchase or by condemnation under judicial process. 
(Act of June 17, 1902, Sec. 7.) 
a. To make any arrangement or agreement in reference 
to the irrigation of irrigable lands included in allot- 
ments made to Indians. (Act of April 30, 1908, 35 
Stat. L., 85.) 
To prescribe conditions of settlnnciit on projects. 

1. To determine the limit of area per entry. (Act of 
June 17, 1902. Sec. 4.) 

2. To retpiire the reclamation and cultivation of one- 
fourth of the irrigable area within three full irrigation 
seasons, and of one-half the irrigable area within five 
full irrigation seasons. (Act of August 13. 1914, 
Sec. 8.) 

3. To fix the construction charges to be imposed upon the 
lands reclaimed, (Act of June 17, 1902. Sec. 4.) 

4. To fix tlic date when oiwration and maintenance charges 
shall become payable. (Act of August 13, 1914, Sec. 
6.) 

5. To designate the terms and the maximum price at 
which the owners of private lands within a project 
shall disiK)Hc of lands in excess of the area whicli he 
shall deem sufficient for the support of a family upon 
the lands in question. (Act of August 13, 1914, Sec. 

12.) 

6. To subdivide into town lots any lands withdrawn for 
town-site purposes, and to direct the appraisal and sale 
of such lots. (Act of April 16, 1906, Sees, i and 2.) 

To regulate the use of water. 
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1. To furnish water upon projects prior to giving public 
notice of the construction charge. (Act of August 13, 
1914. Sec. II). 

2. To make general rules and regulations governing the 
use of water. (Act of August 13, 1914. Sec. 8.) 

3. To contract for the delivery of water supply with the 
proper authorities of towns established on town sites 
reserved on reclamation projects, or of other towns or 
cities in the immediate vicinity of irrigation projects, 
which shall have a water-right from the same source 
as that of the project. (Act of April 16, 1906, Sec. 
4.) 

4. To contract for the impounding, storage and carriage 
of excess water with irrigation systems operating under 
the Carey Act and with individuals, corporations, asso- 
ciations and irrigation districts organized for or en- 
gaged in furnishing or distributing water for irriga- 
tion. (Act of February 21, 1911, Sec. i.) 

To appoint fiscal agents, 

1. To designate bonded fiscal agents, (Act of August 
9. 1912, Sec. 4.) 

2. To appoint a water users' association as fiscal agent. 
(Act of August 13, 1914, Sec, 7.) 

6. To transfer to a legally organized water users' associa- 
tion or irrigation district at its request, the care, opera- 
tion and maintenance of all or any part of the project 
works subject to such rules and regulations as he may 
prescribe. (Act of August 13, 1914, Sec. 5.) 

7. To enter into contracts with an organization formed by 
the owners of the lands within a project or project unit, 
providing that the organization will maintain and use 
lands reserved for country parks, public playgrounds 
and community centers for the purposes prescribed, 

8. To lease for a period not exceeding ten years, giving 
preference to municipal purposes, any surplus power or 
privilege which will not impair the efficiency of the irri- 
gation project. (Act of April 16, igo6, Sec. 5.) 

9. To perform any and all acts and make such niles and 
regulations as may be necessary and proper for the 
purpose of carrying the provisions of the Reclamation 
Act into full force and effect. (Act of June 17, 190Z, 
Sec. 10.) 
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Recommendation to the Secretary for action iijion all of 
matters mentioned is usually made by tlie Reclamation Com- 
mission. He is advised upon such recommemlatiun and upon 
all engineering matters in connection with the Reclamation 
Service by a consulting engineer, who has this as his sole 
function. 

In addition to Uie functions enumerated, the Secretary 
crcises the jiower of appointment of all the chief ofHcers 
employees of the Service, including the Director. 



1 



Reclamation Commission. From 1907 to 1913, the ad- 
niinislralivc dircclion of the entire Service was vested solely 
in a Director, who was responsible directly to the Secretary 
of the Interior. On Di:ceml)cr 13 of that year, however, as 
already stated, the Secretary of the Interior ordered that — 
"Subject to the approval of the Secretary of the Interior, the 
control, direction, and management of the service shall here- 
after l>e vested jointly in the following oHiccrs: The director, 
the chief engineer, the chief counsel, the comptroller, the 
supervisor of irrigation. 

"The ofRcers named shall constitute a lK)ard for the purpose 
of considering all que.stion.s of administrative policy and man- 
agement, and recommending action thereon, to the Secretary 
of ihc Interior, but no act of said officers or of said board 
shall Iw of force or effect unless the same is in pursuance of 
authority previously given by the Secretary of the Interior. 
For convenient reference said board shall be known as the 
reclamation commission," 

In December, 1914, the position of Chief of Construction 
was created and he was made a member of the Commission. 

By order of May 6, 1915, the positions of Director and C*hief 
Engineer were consolidated under the title of "Director and 
Chief Kngincer" and the Supervisor of Irrination and the 
Chief of Construction were relieved of membership on the 
Reclamation Commission. The memlwrship of the Commis- 
sion was thus reduced to three. Shortly after and during the 
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greater part of 1916, tin; Comptroller was busy with other 
matters and was granted leave of absence at intervals until 
June 30, 1917, when he resigned. Thus the Commission has, 
in fact, consisted of two members, the Director and the Chief 
Counsel, these officers alternating much of the time in the 
Washington office and in the field. 

The function of the Commission is defined in the order of 
the Secretary of the Interior of May 6, 1915, above referred 
to, as being "to determine matters of general policy and rec- 
ommend appropriate action thereon to the Secretary of the 
Interior," The order further provides that "no action of 

^ members individually or collectively shall become effective 
unless the same is in pursuance of authority previously given 
by the Secretary of the Interior." Because of the conditions 
above described there has usually been available in Washing- 
ton only one member of the Commission, and even when 
both members are in the office the determination of matters 
of general policy consists in the acquiescence of one or the 
other officer in the letter or memorandum prepared by his 
colleague. In practice the Director refers important letters 
to the Chief Counsel if the latter is available for consulta- 
tion, otherwise he proceeds without further delay — the Com- 
mission having a theoretical rather than an actual existence. 

Executive and Engineering Division. The functions of 

the Executive and Engineering Division are not defined in 
tlie order of November 22, 1915, except as they may be in- 
ferred from the paragraphs defining the duties of the Direc- 
tor and Chief Engineer, who is the head of that division. So 
regarded, the functions of the division may be said to include, 
as indicated by its title, all administrative functions not vested 
in the three other divisions, and all engineering matters rela- 
tive to the investigation, construction, operation and main- 
tenance of projects. 

Matters of the first class are handled through the main 
office of the Service at Washington, Matters of the second 




class are handled through a branch office at Denver, known 
as the Office of the Chief of Construction, which is subordi- 
nate to the Director and Chief Engineer. In each office the 
force is organized into a number of subdivisions. The heads 
of these sulidivisions in the WashinKton office rcjiort directly 
to the Director and Chief Knuinecr; llio.sc in Denver report 
in the first instance to the Chief of Construction. 

The several primary units of the Executive .ind Engineering 
Division are therefore as follows: 

1. Office Proper of ihe Director and Cliief Engineer, 

2. Administrative Offices (Washington, D. C.). 
OfTice of Chief Clerk. 
Accounting Division. 
Reclamation Settlement Division. 
Engineering Division. 
Editorial Division. 
Fiscal Inspectors. 

3. Office of Chief of Con-Htruction (Denver). 

OMce Proper of ihe Director and Chief Engineer. The 
Director and Chief Engineer is appointed by the Secretary 
of the Interior and receives a salary of $7,500 per annum. 

By the Secretary's order of November 22. 1915. already 
cited, the Director and Chief Engineer is niiide "the execu- 
tive officer of the Service." liy the same nrdcr, however, he 
is specifically denied control of the legal division of the Serv- 
ice, and of the Comptroller, and infcrentially as well of the 
Supervisor of Irrigation. It would appear, therefore, tliat the 
words "executive officer of the Service" arc applicable to hil 
functions as thus limited, only in that he is the most impor- 
tant of the three executive officers of the Service created 
by the cfdcr, the portion of the org.iniration placed under 
his control being far larger and more basic than arc those 
placed under the control of the other offices. 

The order vests the Director aiiil Chief Engineer specifi- 
cally with control over "all employees engaged in investigat- 
ing, constructing, operating and maintaining projects" and 
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(ver "all employees of the Washington office except the Legal 
pivision and the Comptroller," 

In addition to the function of supervision over the general 
Administrative and the engineering units of the Service thu3 
vested, the Director and Chief Engineer is specifically charged 
by the order with the duty to "issue all instructions required to 

» carry out approved policies and for executing the necessary 
prork through the executive office at Denver," and to "control 
iui administrative examination of all accounts in Washing- 
ton," and he is empowered "to sign any contracts and make 
(ttiy commitments authorized by the Secretary of the Inte- 
Hor." 

Oifice of Chief Clerk. Under the office of the chief clerk 
are included all of the sections having to do with the general 
business activities of the Service. 
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This includes : 

Office Proper of the Chief Clerk, 

Appointment Section. 

Purchase and Supply Section. 

Mails and Files Section. 

Stenographic Section. 

Messengers. 

Janitor, Elevator, and Watch Service. 



Accounting Division. All accounting work of the Service, 

including that of the field offices, is coordinated under a chief 

accountant. The accounting accuracy of the project accounts 

1 insured by appropriate controlling accounts in the Wash- 

Bgton office. The accountants stationed in the several field 

Bees are, however, under the direction of the officers in 

large of those offices. 

; work of this division is divided into the following sec- 
tions: 

Office Proper of the Chief Accountant. 
Administrative Examination of Disbursing Accounts. 
3. Administrative Examination of Revenue and Repay- 
ment Accounts. 
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4. BookkeciMnff, Costkeepiiip, and Statistical Section. 

5. Transportation Section. 

6. Special Fiscal Agent (Disbursing Officer). 

Reclamation Settlement Division. The function of llie 
Reclamation Settlement Division is to disseminate informa- 
tion relative to the reclamation i>rojccts, in order to encourage 
the settlement and development of the reclaimed lands. For 
this purpose newspaper and magazine articles are prepared 
relative to the agricultural and business opportunities on proj- 
ects, and cooperative relations are maintained with the water 
users' associations, the immigration agents of the states, rail- 
road companies, and others, with a view to securing compe- 
tent settlers for the lands. 

Because of the value of photographs of the reclamation 
projects in the publicity work referred to, the Settlement 
Division has charge also of all the photographic work done 
by the Service. That work has, however, a value (juitc apart 
from its utilization for publicity. In all operations of tliis 
kind it is highly desirable to have photographs of the original 
condition of the ground or of structures which are to be re- 
moved, repaired, or modified; also of the progress made by 
contractors engaged in difficult work. By having such photo- 
graphic records in connection with drawings and manuscript, it 
is possible to avoid many misimderstandings and to prevent 
litigation arising, 

Engineering Division. The engineering work curried on in 
the Washington office is divided into two sections, known an 
the Technical Section and the Drafting Section. The Tech- 
nical Section has for its duty the review and standardization 
of specifications and plans, the preparation of engineering ar- 
ticles for engineering and other publications, the tabulation 
of engineering statistical data, and other matters of engineer- 
ing detail. The Drafting Section has for its duty the mainte- 
nance and reproduction of all maps, drawings, plates, survey 
records, and so forth arising from the work of the Service. 

Editorial Division. The editor handles all matters relating 
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to the publication of the Reclamation Record, a monthly pub- 
lication; and edits the annual reports of the Service, and 
other reports and material preparatory to their publication. 

Exatttiners of Accounts. Three examiners of accounts are 
employed to inspect and audit the accounts maintained in the 
several project offices and to advise those offices as to the 
methods of keeping such accounts, Prior to July i, 1917. 
this work was under the direction of the Comptroller, irregu- 
larities noted by the inspectors being reported by them to 
the Comptroller, who brought them to the attention of the 
Director and Chief Engineer for rectification. Upon the po- 
sition of Comptroller becoming vacant, on the date mentioned, 
the three examiners of accounts were placed directly under 
the jurisdiction of the Director and Chief Engineer. 

Office of Chief of Construction (Denver). The Chief of 
Construction is the field executive of the Director and Chief 
Engineer. He is appointed by the Secretary of the Interior 
and receives a salary of $6,000 per annum. He has imme- 
diate supervision over the management and execution of all 
work in the field; his office is located at Denver. 

The duties of the Chief of Construction are thus defined 
in the order of the Secretary of the Interior, dated November 
22, 1915: 



The Chief of Construction shall represent the executive offi- 
cer in the field and shall have charge of the Denver Office and 
all employees engaged in the construction, operation, and 
maintenance of the projects and works incident thereto. He 
shall report to the Director and Chief Engineer, and, subject 
to the latter's general approval, shall adopt the measures nec- 
essary to exeaite the approved plans and policies. 

The Chief of Construction thus has under his control an 
office force located in the Denver office, and a field force 
stationed on the twenty-six projects. 

The sections of the office force, stationed at Denver, are 
as follows: 
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1. Office Pro]>cr of Chief of Conatruction. 

2. KiigiiitcrinK Section. 

3. Disbursing Scclion. 

4. Purchiisinf,' Swtion. 

5. Consiilliny Engineers, 

In the Office Proper of the Chief of Construction arc two 
Asitistant Chiefs of Construction. 

The HO'Catlcd Engineering Section is in fact composed of 
four c()orilin:itc engineering sectiuna, headed by an electrical 
engineer, a designing engineer, a drainage engineer and an 
ofiice engineer respectively. The electrical engineer advisex 
the Chief of Construction on meclianical and electrical engi* 
neering matters and supervises the design and examination of 
plan.t submitted for approval of permanent mechanical and 
electrical installations. The designing engineer supervises tlie 
designing and drafting dune in tlie Denver oDice and acts in an 
advisory capacity in the examination of all plans and designs 
submitted for approval with the exception of mechanical and 
electrical work. The drainage engineer advises the Chief uf 
Construction on drainage matters and acts in an advisory 
capacity to the project manager.^ on drainage problems. The 
office engineer assiatH the Chief of Construction on engineer- 
ing details, examines contracts and specifications, and super- 
vises the inspection nf materials purchased under contract. 

The Disbursing Section has to do with the disbursement of 
moneys for piircliases made through the Denver office and 
ihi- payment of )).iyro!ls and other vouchers transmitted to 
the Denver ofiice for payment. 

'i'he imrcliasing agent supervises all purchases and transferi 
of property made through the Denver office. 

The work of a Cement Testing Section which supervised 
the testing and shipping of cement, formerly a part of the 
Denver organization, was transferred recently to the Bureau 
of Standards of the Department of Commerce. 

In addition to the above organization, a staff of consulting 
engineers is retained, and where considered neceiiary the 






Chief of Construction calls upon these engineers to act individ- 
ually in an advisory capacity on special engineering questions 
submitted to them or with boards of engineers appointed to 
make recommendations regarding engineering features of 
reclamation projects. 

The field organization of the executive and engineering 
branch embraces, as above stated, twenty-six projects. 

During the initial stages of the Service's work, the engineer 
in charge of each separate field party or project reported to 
the Chief Engineer (located at the Washington office); but 
as the number of enterprises increased it became impossible 
for the Chief Engineer to give personal attention to all details. 
There were accordingly created six districts, each with a su- 
pervising engineer in charge who reported to the Washington 
office and acted as the immediate representative in the field 
of the Chief Engineer. With the completion of the larger 
structures the number of districts was reduced to three, the 
engineer in charge of a district being designated senior engi- 
neer instead of supervising engineer. In 1916 the area was 
again divided and four senior engineers' divisions were estab- 
lished, known as the Central, Southern, Northern, and Pacific 
Divisions. The senior engineer in charge of each division had 
duties in addition to that of supervision of his district; the 
senior engineer in charge of the Central Division acting also 
as assistant to the Chief of Construction, and each of the 
other three senior engineers acting also as a project mana- 
ger. These territorial divisions have recently been abolished, 
and each project manager now reports direct to the Chief of 
Construction. 

The projects, arranged alphabetically by states, are as fol- 
lows: 



State 


Project 


Office 


Arizona 

Arizona-California 

California 

Colorado 

Colorado 


Salt River Phoenix, Ariz. 
Yuma Yuma, Ariz. 
Orland Orland, Cal. 
Grand Valley Grand Junction, Colo. 
Uncompahgre Valley Montrose, Colo. 




^ 
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Stati 


Pkojkct 


Offick 


Irfuho 


Botiie 


TtoiM. Idaho 


Idaho 


Kine Hill 
Minidoka 


Kinic Hill, Idaho 
Burfcy, Idaho 
Huntley, Mom. 


Iduhu 


Mnntana 


Huntley 


Montnn& 


Milk Kivcr 


Malta. Mont. 


Montufia 


Sun River 


Fort Shaw, Mont. 


MonlBim-North Dakota 


T»wcr Ycllowittonc 


Savaec, Mont. 


Nchrmtka-WyomiiiK 


Norlh Platte 


Mitchell, Neh, 


Ncvarla 


Truckee-Carion 


Fallon, Ncv. 


New Mexico 


CarUbad 


CnrUbad, N. Mcx. 


New Mexico 


Hondo 


CarUbad, N. Mcx. 


New Mcxico-Tcxa* 


Rio Grande 


1:1 Pa»o, Tex. 


North Dakota 


N. Dak. Pumping 


Willidon, N. Dak. 


Oklahomii 


Lawtun ' 




Oregon 


Umatilla 


Hermiiton, Ore. 
Klamath FalU, On. 


re t;o n - Call f orti ia 


Klamath 


South Dakota 


Belle Fourehe 


Newell, S. Dale 


Ul»h 


Strawberry Valley 


Provo, Utah 


WaMhifiKton 


Okanogan 


Okanogan, Waah. 


WanhioKton 


Yakima 


Yakima, Waih. 


Wyoniitijt 


Shoihone 


Powell, Wyo. 



'Work on thi> project hai been pORtponcd until after the war. 

On each project is a project manager in responsible charge. 
It if his duty to direct the work in all itn ph;iHC!i< including 
the operation and maintenance of comp1ctc<l portions of the 
Bystcmn. The project manager has an oflice force and a field 
force. The office force has for its duties the planning of the 
construction work, the planning of water ilcliverieii for the 
project as a whole, the compilation of records of clcliverieii, 
the collection and dislmrsement of money, and the office cor- 
respondence, The field force has for its duties the actual con- 
struction involved in buildinR physical featurca of the proj- 
ects, and after construction the proper distribution of the water 
and the maintenance of the irriR.ition works. Members of 
the office force frctjucntly assist in the inHi)ection of field work. 
The size and the detailed dnlics of these forces will necessarily 
vary with the extent and londitioiis on e.icli project, 

The fielil force employed for the operation of the works is 
usually drawn from the working force which built the canals 
and is thus composed of tncn who had become thorotighly 
acquainted with all the details. In any tystcm of earth works 



ORGANIZATION 83 

there are so many things out of sight that it is not safe to 
trust such works in the hands of men who do not know their 
past history or the methods used in their construction. 

If the system consists of several large canals, each is in 
charge of a superintendent who, in turn, has under him two or 
more water masters, each in charge of large subdivisions. At 
the head of the system, near the gates which control the 
outflow of water from the reservoir or at the inflow to the 
canals, is located a gate tender who, with his family, resides 
at the spot so that some competent person is always available 
to be reached by telephone and to manipulate the gates. At 
convenient points along the principal canals are located vari- 
ous canal riders known in the southwest as "zanjeros," the 
duty of each being to ride daily 20 miles or more of the canal, 
see that it is in good condition, and open or close the water 
gates leading from the main canal into the laterals and, from 
these, to the farmers' distributing systems. These men usu- 
ally need two horses for use on alternate days, or are pro- 
vided with motorcycles or light automobiles to facilitate the 
work. The men are paid from $75 to $90 per month, depend- 
ing upon their experience, the difficulty of the work, facilities 
the way of lodging and transportation furnished to them, 
id the number of months employed. In the northern states, 
where the irrigation season is short, many of them are kept 
busy only during the summer and seek other occupations dur- 
ing the remainder of the year. It is, however, difficult to get 
back on the work the good men for the summer season and, 
hence, it is frequently necessary to furnish employment to 
these men in some other line on the project throughout the 
KL|rear. 

^EXiegal Division, The work of the legal branch embraces 

the acquisition of water rights and rights of way, and the 

purchase of land, the examination of titles, the preparation 

^_cf public notices, the interpretation of laws and rules, and all 

^Euher legal matters arising out of the work of the Service. 



ing 
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The legal branch is organized iti the following units: 
I. Office Proper of the Chief Counsel. 
3. Law Section. 

3. Land and General Section. 

4. District (Jftlccs (nine in number). 

OfHcc Proper of the Chief Counsel. The Chief Coimid 
is the chief law officer of the Service and is a. mctnber of 
the Hcclamalion Commission. He is appointed by the Secre* 
tary of the Interior and rcccivc.t a salary of $5,ooo per annum. 

In the order of Novemljcr 22. 1915, the Secretary »itatef 
that 

The Chief C'ounsel, as the head (if the Icpal division, shall 
conduct alt investigations involving the legal rights and priv- 
ileges of the Service, and will control all employees of hU 
division. 

As a member of the Commission the Chief Counsel assists 
in matters of administration. In testimony before the sub- 
committee of the Mouse Committee on ApprttpriatioriH. in 
charge of the sundry civil appropriation bill fur njiG, he 
stated that probably half of his time is taken up with work 
that cannot lie termed legal work. 

Law Section. The Law Section looks after strictly legal 
matters and has for its duty the preparation of opinions upon 
the numerous legal questions continually arising. 

Land and General Section. The work of the Land and 
General Section is chiefly along administrative lines, including 
the withdrawal and restoration of lands and routine exami- 
nation of contracts, examination and amendment of farm unit 
plats, etc. This section also handles much of the routine cor- 
respondence of the Washington office of the Service. 

District Offices of the Legal Division are maintained at nine 
points in the west for the purpose of handling legal matters 
arising out of the construction and maintenance of the several 
projects, such as negotiations for the purchase of land, the fil- 
ing, purchase and adjustment of water rights, and the prcpara- 
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tion of construction contracts, public notices, and agreements 
with water users' associations; and of furnishing legal advice 
to the field forces of the Executive and Engineering Division. 
Each office is in charge of a District Counsel who, in addition 
to the work just mentioned, frequently assists the United States 
attorneys in the preparation and trial of cases involving the 
Service. 

The location of these field offices, together with the projects 
or other assignments within the jurisdiction of each District 
Counsel is given below ; 

1. Denver, Colorado. 

1. Office of the Chief of Construction. 

2. Organization of Irrigation Districts, 

3. Contracts. 

2. Montrose, Colorado. 

1. Grand Valley Project, Colorado. 

2. Uncompahgre Valley Project, Colorado. 

3. Strawberry Valley Project, Utah. 

3. E! Paso, Texas. 

1. Rio Grande Project, New Mexico-Texas. 

2. Carlsbad Project, New Mexico. 

3. Hondo Project, New Mexico. 

4. Los Angeles, California. 

1. Salt River Project, Arizona. 

2. Yuma Project, Arizona-California. 

3. Orland Project, California. 

4. Truckee-Carson Project, Nevada. 

5. Titles. 

5. Portland, Oregon. 

1. Umatilla Project, Oregon. 

2, Klamath Project, Oregon-California. 
Yakima, Washington. 
r. Yakima Project, Washington. 
2. Okanogan Project, Washington. 
Boise, Idaho. 

1. Boise Project, Idaho 

2. Minidoka Project, Idaho. 

3. King Hill Project. Idaho. 

4. Jackson Lake Enlargement, Wyo, 




THE U. S. RECLAMATION SERVICE 

Helena, Montana. 

I. HIiickfect (Indian) Project. Montana, 

3. Mathead (Indian) Project, Montana. 

Knrt Peck (Indian) Project, Montana. 

Hiintlcy Project, Montana. 

Milk kivcr Project, Montana. 

Snn Kivcr Project, Montitna. 

North rJakola Pnnipinjf Project, North Dakota. 1 

I-owcr Yellowstone Project, Monlana-Nfjrlh D«- ' 

kota. 

Shf«Iionc Project, Wyoming. 
Scottsbhiff, Montana. 

1. North Platte Project, Nclmiska-Wyoming. 

2. lldle I'oiirche Project, South Dakota. 

Fiscal Diviiion. The Fiiical Diviftton was created by order 
of the Sccreti'try on Deceinticr 13, 1913, and was continued by 
the order of November sa, 1915. Ily that order its function 
wai defined to be "the iniipcction of all fiMcal practices and 
accounts," the Executive and Ivngineering Division being en* 
tniBtcd with the "admini strati vc examination of sccounti," 
and with the actual keeping of the accounts, The nominal 
head of the I'iJtral DiviNion waH tor alxnit three ycarii — 1913 to 
1916 — the Comptroller who, as already stated, was by the tame 
orders dcitignatcd a member of the Reclamation CommiuioiL 
The Fiscal Diviiiion had, however, but a short life as an inde- 
pendent division of the Service, as the Comptroller was granted 
succcHsive leaves of absence during a great part of 1916 
and iQf?, finally rcnigning rm June 30, 1917. The Kveral 
examiners of accounts under his jurisdiction were on the 
latter date transferfed to the ICxecutive and Knfrineering 
Division, reporting directly to the Director and Chief 
Engineer. 

The FiKal Division has. therefore, no longer any real ex* 
intence, and mention Is made of it in this place only becauK 
it is recognized as an independent division in the Sec- 
rctiiry's order of Novcnilter, 1915. which has not yet been 
rescinded. 
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Office of the Supervisor of Irrigation. The position of 
Supervisor of Irrigation was created by the Secretary of the 
Interior by his order of December 13, 1913. By the order 
of November 22, 1915, he is directed to "advise and counsel 
with water users as to the best practice of irrigating and cul- 
tivating irrigated lands, the development of markets, and all 
questions affecting the welfare of settlers and water users," 
and to "consult and cooperate with the experts of the Agricul- 
tural Department that are assigned to the projects, and advise 
the executive officer of the Reclamation Service regarding all 
irregularities in the operating departments of the respective 
projects that may come to his notice through inspection or 
otherwise." 

The Supervisor of Irrigation maintains his office at Billings, 
Montana, where he is assisted by a secretary. He is appointed 
by the Secretary of the Interior and receives a salary of $21 
a day and expenses when engaged on Reclamation Service 
work. He has visited most of the projects at intervals of 
several months, held popular meetings with the irrigators, 
urged the extension of area planted to alfalfa, and better 
farming methods in general, and is a monthly contributor to 
the Reclamation Record on subjects relating to better farm- 
ing. 



( 



APPENDIX 1 

OUTLINE OF ORGANIZATION 

Explanatory Note 

The Outlines of Organization have for their purpose lo make 
known in detail the organization and personnel possessed by the 
several services of the national government to which they relate. 
They have been prepared in accordance with the plan followed by 
the President's Commission on Economy and Efficiency in the 
preparation of its outlines of the organization of the United States 
government.' They differ from those outlines, however, in that 
whereas the Commission's report showed only organization units, the 
presentation herein has been carried far enough to show the per- 
sonnel embraced in each organization unit. 

These outlines are of value not merely as an effective means of 
making known the organization of the several services. If kept 
revised to date by the services, they constitute exceedingly important 
tools of administration. They permit the directing personnel to iee 
at a glance the organization and personnel at their disposition. They 
establish definitely the Une of administrative authority and enable 
each employee to know his place in the system. They furnish the 
essential basis for making plans for determining costs by organiza- 
tion division and subdivision. They afford the data for a considera- 
tion of the problem of classifying and standardizing personnel and 
compensation. Collectively, they make it possible to determine the 
number and location of organization divisions of any particular kind, 
as, for example, laboratories, libraries, blue-print rooms, or any other 
kind of plant possessed by the national government, to what services 
they are attached and where they are located, or to determine what 
services are maintaining stations at any city or point in the United 
States. The Institute hopes that upon the completion of the present 
series, it will be able to prepare a complete classified statement of 
the technical and other facilities at the disposal of the government. 
The present monographs will then furnish the details regarding the 
organization, equipment, and work of the institutions so listed and 
classified. 

'House Doc. 458, 62d Cong., 2d Sess. 1912— 2 vols. 
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OUTUNE OF ORGANIZATION 

RECLAMATION SERVICE 

DEPARTMENT Ol" THf". INTERIOR 

June 30, 1917 

Note: The names of the diviiion« of the Service appearing in this 

outline arc of two cUisei — thoie corrcipontlln^ to diNtinct organ- 

izBtion unilK, and thoac u>cd merely ai convenictit group namei to 

dealKniite a group of related but independent oricaniiiition uniti. 

The name of^each organixatjon unit proner is followed by the title 

of the head of the unit, except where ifie title is itelf -evident. 



No. 


Salary Rail 


I. Secretary of the Interior 

ConitultinK Engineer to the Secretary of the 






Interior 1 


% S.000 


a. Reclamation Service Proper— Reclamation Com- 




misBion (') 








Director and Chief Enirlneer, Chairman 




Chief Counsel 




Comptroller (Ponilion vacant) 




a. Executive and Enjii nee ring Diviiion— 
Director and Chiet Engineer 
1, Office Proper of the Director and 
Chief Engineer 










Director and Chief Engineer i 


K 


Private Secretary i 


Stenographer 1 
a. General Admin iNtrutive OITicei 


i^aoo 




I. Office of Chief Clerk 




I, Office Proper of Chief Clerk 




Chief dierk i 


a, 100 


Stenographer 1 


lis 


3. Appointment Clerk 1 


3. Purchane and Sui.ply Sec- 




tion—Purchasing Agent 




PurchxHing Agent 1 


l*)0 


Asst. Purchasing Agent i 


1,680 


Stenographer and Clerk i 


i^oSo 


Storehouite Clerk 1 


Aimt. Storehouse Clerk i 


000 



Wrapper 1 480 

4. Mall* and Filei Section- 
Clerk In Charge 
Clerk in Charge 1 1,980 

'Thin term was iitcd In the original order creating thin body— that of 
December ij, tot:). The revised order now in force— that of November 
aa, tgts— does not contain any specific designation for the commlaMon. 
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File Clerk 


I 


1,680 


Assistant File Clerk 


I 


1,500 


Index Clerk 


I 


900 


Mailing Qerk 


I 


480 


5. Stenographic Section — 






Stenographer in Charge 






Stenographer in Charge 


I 


1,620 


Stenographer 


I 


1,380 


ft 


I 


1,320 


i» 


I 


1,080 


ff 


I 


1,020 


ft 


I 


1,000 


» 


I 


3 pd 


6. Messengers 






Messenger 


I 


540 


ff 


4 


480 


7. Janitor and Watch Force 






Janitor 


I 


1.75 Pd 


Charwoman 


7 


75 Pd 


Watchman 


2 


720 


a. Accounting Division — Chief Ac- 






countant 






I. Office Proper of Chief Ac- 






countant 






Chief Accountant 


I 


2,700 


2. Administrative Examination 






of Disbursing Accounts 






Chief of Section 


I 


1,920 


Clerk 


I 


1,620 



„ 
„ 



3. Administrative Examination 
of Revenue and Repay- 
ment Accounts — Cfhief 
of Section 



1,440 
1,380 



Chief of Sec 
Bookkeeper 


:tion 


I 
I 


1,920 
1,680 


„ 




2 
I 


1440 
1,260 


„ 




I 


1,080 


„ 




I 


1,020 


4. Bookkeeping, Costkeeping 
and Statistical Section 






— Head Bookkeeper 
Head Bookkeeper 
Bookkeeper 


I 
I 


1300 
1,680 


Clerk 




I 
I 


1440 
480 



5. Transportation Section — 
Chief of Section 
Chief of Section i 2,220 



1 
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rrei^}it R«e Clerk i 


1,500 




1,440 




Steiioitrapher i 


1,200 


1 


Clerk I 


i,oao 




6. Special Fiiol Agent i 


1,800 


^^^^ 


3. RccUmiition Setllcment Diviiion 






— Statiiiician 




^B 


I. Office Prowr of StMiitician 






S(ntii.ticinn 1 


3.300 


^^^^t 


2. Scltlemenl anil Publicity 






Section— A isistant Stat- 




^^^^B 


Iitlcian 






AasliUnt Stntixtician i 


1,500 


^^H^ 


Settlement Agent (Chi- 






cago) I 


1.3^0 




Stenographer i 






Clerk I 


8^ 




ColoriM i' 


Piece work 




3. Photojrmphic Section— 
Photographer 










Phologrnphcr i 


i,oao 




Aittistanl Photographer 1 


600 




4. Engineering Dtvigion— Kngincer 






in Charge 
I. Office Proper of Kngineer 










in Charge 






Engineer in Charge 1 


X 




AatiHtiMit Kngineer i 




r. .. J 


1.680 




Stenographer and Clerk I 


1,330 




3. Drafting Section 






Draftsman in Charge 1 


1,800 

1,680 
1,620 






1,140 

600 




Apprentice Draftitnian t 


S40 




5. Editor I 


3,400 




6. Examlnertt of Accounts 






Examiner of Accounti t 


3.160 
3,100 




3. Field EBtablishment— Chief of Con- 






struction 






I. Office Proper of Chief of Con- 






ulruclion (Denver, Colo.) 






Chief of Construction i 


6,000 




AxiiijiUnt Chief of Coniitrui-- 






tion I 


A-ioo 




Office Engineer 1 
AiaiBtant Engineer a 


3,000 




1,930 




Conxtilting Engineer I 


3,600 




Stenographer 2 


1,260 



J 
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Chief Clerk 


[ 2,160 


Appointment Qerk 


I 1440 


Costkeeper ] 


r 1,680 


Bookkeeper ] 


[ 1,680 


] 


t 1,380 


FUe Qerk ] 


[ 1,620 


Assistant File Qerk : 


I 840 


Stenographer ] 


[ 1,080 


Timekeeper i 


40 pm 


Telephone Operator i 


Sopm 


Messenger ] 
2. Central Offices (Denver, Colo.) 


[ 600 




I. Engineering Offices 




I. Electrical and Mechani- 




cal Engineering Sec- 




tion — Electrical Engi- 




neer 




Electrical Engineer ] 


I 3»900 



ff 



>f 



Assistant Electrical En- 
gineer 

Mechanical Draftsman 
i» ft 

Under Clerk 
2. Designing Engineering 

Section — Designing 

Engineer 
Designing Engineer 
Assistant Designing En- 



I 
I 

3 
I 



2,760 

2,040 

1,800 

1,560 

900 



3»9oo 



gmeer 


4 


1,920 


i» »> i> 


4 


1,440 


Draftsman 


I 


1,140 


3. Drainage Engineer 


I 


3,900 


4. Consulting Engineers 






Consulting Engineer 


4 


25 pd 


ft ft 


3 


20 pd 


ft tt 


I 


18 pd 


tf ft 


I 


14 pd 


tt tf 


I 


2,520 


Junior Qerk — Steno. 


I 


1,200 


2. Business Offices 






I. Purchasing Section — 






Purchasing Agent 






Purchasing Agent 


I 


2,400 


Purchasing Clerk 


I 


1,800 


Clerk 


I 


1,260 


tt 


I 


1,200 


tt 


2 


1,140 


tt 


I 


1,080 


tt 


I 


1,020 


tt 


I 


900 


tf 


I 


660 
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Clerk 1 


3t«J 


Meucnjtcr 1 


480 


3. \Ui\»iT*\n^ Seel Ion -Dili' 




IfumiriK OfTicer 




Dinl.iintjnic ODicer I 


1,920 


Am'i Diiliuriing Officer 1 


1.560 


Ckrk 1 


1,330 


" 2 


1,080 


Mflticnger i 


540 


Projecu 




1. Sail River Project 




(AHioni) 




a. Yumt Project 




(ArltoM-Callfornit) 




3. Orl.nrf Project 




(Ctllfornlt) 




4. Orand Valley Project 

(Colorado)' 






I. Office Proper of Pro- 




ject Mtiuger (Grind 
Junction, Colo.) 






Project MunaBcr i 


a>400 


Stenoffrapher i 


1. 140 


I. Office of Chief Clerk' 




Chief Clerk i 


1,800 


SDCclal Kiical Aitent i 


...60 J 




l,0»0 1 


Storekeeper i 


'oSpm 1 


Timekeeper i 


95 pm 


3, Knirlneerlnj Dlvittlon (i) 
Aiilitant Knginccr i 


90 {»n 


a,i6o 




i,(»o 


" " I 


ifiJO 




i.Soo 


Junior Engineer i 
Foreman i 


1,380 


145 pm 




riO[>m 




4.00 pd 




3.9a pd 




3-40 H 



'The orRinJHiInn of thli project li preienled In deieil for purpit*ci of 
lllu*treti(jri, The orgBnlutloni of the ramalnlng projccci do not differ 
eMrnilHlly from that prciented, 

' 'I'hf uuillne given include! only ouch emptoycci a* are employed fairly 
rcHulHrl]' throughout the year. During the monlhi that conitnictloa 
w'lrk It practicable and during the operating leaion, the forcei of the 
pri'ieri* arc materially Increaied In the numtirr of gate tender*, ditdi- 
ridcri, watrr di*trllmtori, mechanics and lilmrcra, and of enclneera, in- 
itrumcnimen, *urveymen, clerk*, (tore keeper*, timekeeper*, ibop clerk* 
and the like: 
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Machinist Foreman i 


4,25 pd 




Blacksmith 2 


4.00 pd 




Instrumentman i 


izSpm 
iiopm 

80 pm 




Transitman i 


100 pm 






90 pm 




Levelman 2 


90 pm 




Rodman 3 


70 pm 




Chainman r 


70 pm 




4. Operation and Mainte- 






Sopt. of Irrigation I 


150 pm 




Superintendent i 


150 pm 




Gate tender I 


90 pm 




Ditchrider i 


105 pm 




'.', ^ 


100 pm 

85 pm 


1 


Watdiman i 


90 pm 
60 pm 




5. Uncompahgre Valley Pro- 




^^^^^^^ 


ject (Colorado)' 






6. Boise Project (Idaho) 




^^^^^^^B 


7. King Hill Project (Idaho) 

8. Minidoka Project (Idaho) 








^^^^^^V 


9. Huntley Project (Montana) 




^^V 


10. Milk River Project 




^^M 


(Montana) 




^^L 


11. Sun River Project 






(Montana) 






12. Blackfeet Project 




^^^^^^V 


(Indian Project) (Montana) 




^^^^^^H 


13. Flathead Project 






(Indian Project) (Montana) 




^^^^^^1 


14. Fort Peck Project 




^^^^^^^ 


(Indian Project) (Montana) 






15. Lower Yellowstone Project 






(Montana-No. Dakota) 




^^^^^^^ft 


16. North Platte Project 




^^^^^^^K 


( Nebraska-Wyoming ) 






17. Truckee-Carson Project 




^^^^^^^ 


(Nevada) 






18. Carlsbad Project 




^P 


(New Mexico) 




^^'TTie outl 


ne Riven includes only such employees as 


are employed 


fairly regularly throughout the year. During the months that construe- | 




practicable and durmg the operating season, 


the forces 01 


the projects 


re materially increased in the number ot gate 


tenders, ditch- 


riders, wate 


distributors, mechanics and laborers, and 


of enRineers, 


instrumentmen, surveymen, clerks, storekeepers, timekeepers, shop clerks | 


and the like. 
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1 


19. Hoiwlo Pfoi«r 


■ 




(New Mexico) 
30. Kio Grtnde Prolrci 








^^B 


(New Mcxtco-Tcxai) 


^^H 


^H^ 


ai, NoTlh Dakota I'lmipinit I'ro- 


^^H 


^^■^ 


jcct ^ North DiikMU) 


^^H 




^■_ 3?. Ijiwton I'rujcct 




^M 


^B rUklBhorna) 


^H 




^H 3.1. Umuilll;) Project (OrcKOn) 






^B 34. Klarnatli f'fojfct 




^M 


^H (OrcKon-Ciillforma) 


^H 




^H ay Urllc I'ljurcht Project 
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Private Secretary 1 
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Coun»(I 






Actinic Chief Counael 1 
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Junior KnglnMr 1 
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I. Denver, Colorado — District 
Counsel 
District Counsel 



it 



i> 



>i 



»i 



rt 



tt 



Stenographer 
Messenger 

2. Montrose, Colorado — Dis- 

trict Counsel 
District Counsel 

3. El Paso, Texas — District 

Counsel 
District Counsel 
Stenographer 
Stenographer and Law 

Clerk 

4. Scottsbluff, Neb. — District 

Counsel 
^District Counsel 
Assistant District Counsel 

5. Los Angeles, Cal. — District 

Counsel 
District Counsel 

it 



If 



i> 
tt 



Assistant District Counsel 
Stenographer 

6. Provo, Utah — ^District Coun- 

sel 
District Counsel 

7. Boise, Idaho — District 

Counsel 
District Counsel 
Stenographer 

8. North Yakima, Wash. — ^Dis- 

trict Counsel 
District Counsel 
Stenographer 

9. Portland, Oregon — District 

Counsel 
District Counsel 
Stenographer 
10. Helena, Montana — ^District 
Counsel 
District Counsel 
Chief Clerk 
Stenographer 
4* Office of the Supervisor of Irrigation (Bil- 
lings, Montana) 
Supervisor of Irrigation 
Chief Clerk and Secretary 



2,400 
1,800 
2,700 
1,800 
1,200 
420 



1,920 



2,400 
1,400 

1,260 



2,820 
2,040 



3,000 

2,580 
2,520 

1,320 

1,200 

1,020 



1,800 



2,940 
1,260 



1,800 
1,200 

6.50 pd 
1,140 



2,760 
1,500 
1,080 



21 pd 
2,100 



CLASSIFICATION OF ACTIVITIES 
Explanatory Note 
The ClassificationH nf Activities have for tlicir purpose to 
lint and dasiiify in all practicable ilctaii the specific activitieii 
engaged in by the several Hervices of the national government. 
Such gtntemcnts arc of value from a numlwr of standpoints. 
They furninh, in the first place, the most effective showing that 
can Ijc inatic in brief cuinpass of the character of work per- 
formed I)y the Hcrvice to which they relate. Secondly, they 
lay the basis for a system of accounting and reporting that will 
permit the showing of total expenditures classiticd according 
to activities. Finally, taken collectively, they make poBsible 
the preparation of a ecneral or cotiHolidatcd statement of the 
activitJcB of the government as a whole. Such a statement will 
reveal in detail, not only what the government is doing, but the 
services in which the work is being performed. For example, 
one class of activities that would probably appear in such a 
classification is that of "scientific research," A subhead under 
this class would Iw "chemical research." Under this head 
would appear the spcciilc lines of investigation under way and 
the services in which they were l>cing prosecuted. It is hardly 
necessary to point out the value of such information in plan* 
ning for future work and in considering the problem of the 
belter di.stribution and coordination of the work of the govern- 
ment. The Institute contemplates attempting such a general 
listing and classification of the activities of the government 
upon the completion of the present series. 
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Classification of Activities 



Survey and examination of irrigable areas 

1. Reconnaissance 

2. Preliminary Survey 

3. Examination of Reservoir Sites 

4. Detail surveys and preparation of topographic 

maps 
. Design of reclamation works 

. Construction of reclamation works (including hydro- 
electric and steam power plants, etc. ) 

1. Construction by force employed by the Service 

2. Construction by contractor under supervision 

of Service 

3. Operation of messes, stores, hospitals, etc. 
\. Determination of limit of area per entry 

;. Operation and maintenance of irrigation works (includ- 
ing hydro-elfictric and steam power plants, etc.) 

), Operation and maintenance of coal mines, railroads, tele- 
phone, and transmission lines 

7. Imposition and collection of charges (for construction, 
water-rights and power) 

i. Dissemination of information to water users and prospec- 
tive settlers 

1. In regard to terms and conditions of settlement 

on projects 

2. In regard to agricultural problems of arid and 

irrigated lands 
J, Research into action of alkali on concrete. 



APPENUIX 3 
PUBLICATIONS 

Rtgular Publications. The only publication* reg^utarly iisued ^ 
the Reclamation Service arc its annual report and the monthly 
periodical known as the "Reclamation Record." 

/Innual Keport. This report gives eeneral information reprding 
the work of the Service during the n»cal year to which it reUtci, 
eivine a brief history of conatruciion and operation of each project. 
In audition, the later reports contain an appendix largely devoted 
to statistical data. The fifteenth report contains a history of the 
construction of each project from the beginning of worlc to June 
10, 1916, A limited number of the annual reports are distributed 
free by the Service. The reports are also sold by the Superintendent 
of Documents at prices varying from ao to 30 cents for paper 
binding and from 80 cents 10 $1.25 for cloth. 

Reclamation Record. The Reclamation Record is issued monthly 
and usually contains about 4^^ pages. It gives an account of the 
construction, o|)eration, and maintenance work of the Service, and 
contains many illustrated articles of interest to the water users on the 
projects and to others having to do with irrigation matters. The 
Record is sent free to all water users on the projects and to a 
selected list of other individuals. To others the price is $0 cents a 
year, payable in advance. Subucriptioiis are received by llie Recla- 
mation Service, 

Occasional t'ublicalion.i. From time to time the Service publishes 
pamphlets, books and maps incidental to its work. These are dc< 
scribed below under the following heads: 

1. Reports of Investigations. 

2. Information for water users and for prospective settlers on 
Reclamation projects. ^^H 

J. Manual of the Service. ^^H 

4. Engineering Publications. ^^H 

S- List of Punlicntions. 9 

Reports of Iwtstigaiions in Co'dperation with States. The Re- 
clamation Service has made a number of investigations of proposed 
irrigation projects in cooperation with the states. It has publis' 
reports of its investigations in llic case of the following projei 
California: 
Iron Canyon project 
Pit River Basin 
Lower Pit River project 
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Oregon : .■- . 

Deschutes project 

Ochoco and Crooked River investigations ■ 

Silver Lake project 

John Day project 

Rogue River Valley and Willamette Valley projects 

Malheur and Owyhee projects 

Harney and Silver Creek projects 

Warner Valley and White River projects 

These reports include a discussion of the water supply, storage"; 

stream flow, flood control, reservoirs, dams, canals and distribution 

systems, water power development, estimated costs, irrigable area, 

rights of way, alkali, seepage, drainage, crops and crop values. These 

reports are distributed free by the Service. 

Information for IValer Users and for Prospective Settlers on 
Reclamation Projects, The publications of this kind fall under two 
beads, those giving information relative to the terms and conditions 
of settlement on the projects and those treating of the agricultural 
problems encountered on arid and irrigated lands. 
Under the first head may be listed: 

1. General Reclamation Circular. This circular includes a 
compilation of all of the laws and regulations relating to the 
reclamation of arid lands by the United States, especially apply- 
ing to Reclamation Homestead entries, and water right appli- 
cants and regulations thereunder. It does not contain the gen- 
eral homestead law, most of which also applies to Reclamation 
Homestead entries. This circular is distributed free by the 
Service. 

2. Settlement Pamphlets. These pamphlets are intended to 
give specific information as to the local conditions on each of 
the reclamation projects, such as size of farms, climate, altitude, 
water supply, soils, cost of clearing lands, crops, markets, etc. 
A general illustrated pamphlet is issued covering all the projects 
and a separate pamphlet is also issued for each of the projects 
with few exceptions. These pamphlets are distributed free by 
the Service. 

3- Topographic Maps of Irrigation Canals. These maps are 
sold by the Service at prices ranging from 50 cents to $2.00. 

4. Organization of Water Users' Associations. This is a 
pamphlet issued by the Reclamation Service for the information 
of water users. It makes suggestions as to the articles of in- 
corporation and form of organization. This pamphlet is dis- 
tributed free by the Service. 

Under the head of general information relative to the prob- 
lems of farming on arid and irrigated lands, the Service has to date 
issued several pamphlets treating of such matters as the capital 
required by the irrigator, the prices, values and profits of irrigated 
lands, production cost and returns from farm animals, etc. These 
pamphlets are distributed free by the Service. 

Manual of the Reclamation Service. This manual, which covers 
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tlif lawB, rules, rcKulntiani>,' anil priicliccH of the Service, in pulilixhcd 

in loonc'lcaf form, ■>•( two volumcN, volume one rclutiriK to the ad- 

mlniitrative, enfiineennii, IckbI inH u|)rration and mnintenunce work 

of the ScrvicX'^nji' volume two to the accuuntinK procedure. Each 

volume of tht'dhinual in sold hy the Service si $^3.00 with the binder, 

Engirtteriifi; ^'ubUcatioHJ. The Service ha* iMucd from time to 

time a iNfriety of publication! designed to make uvnilablc to the engU 

ntninf .profciilon the technical d»tti and practice* developed t^ it 

If) 'the Course of it* work. TheKc pulilicntion* may be llatcd under the 

f^dwing hetda: 

'' I. Hydmutlc and Excavation Table*. 

3, Tabic* for Refinforccd (oncrclc. 

3. Men*urement of Irrigation Water. 

4. Specimen Field Note* and Flat*. 

5. Special Drawinic*. (Tlie*e drAwini;* cover *uch tooici 
•lulcing Kate*, typi-* of cylinder dam*, type* of movable 
creit, etc) 

6. Standard Dc*iniii. 
;. Standard Spec 1 location*. 
H. Snccificuljon* and DrawinK*. 
g. Ll*t of EngineeriiiK Article*. 

The lint of eni(ineerinir article* i* lupplicd free. All other encin- 
cerinfc puhlicalion* in the above Ii*t are nr^ld by the Service at pricci 
runffinft from to cent* to $1.00. 

Liil of FubUcationt, I'rom time to time the Service ht* iMued in 

fiBmphlet form a 11*1 of all the publication* indued bv it. The latrat 
lit I* that publiihed in Aut(uM, 1916, and ti dupplled free hy the 
Service. A rcvi*cd lilt i* in procc** of printinif. (Jbr. 1918). 
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I EQUIPMENT FOR ALL PROJECTS ON JUNE 30, 1917 



npressors 
whiles ... 



lys 

tandard gage. . « . . . 

irrow gage 

ncrete 

lump 

>ther 

:e mixers 

s, stiff leg 

guy 

s 

diamond 

yell 

lir and steam 

jlectric 

\, gasoline 

steam 

tors, dragline .... 

other 

, electrical 

elevating 



24 
168 

43 

7 
221 

390 

85 

63 
123 

85 

41 

31 
2 

9 
8 

138 

8 

107 

79 
22 

10 

28 

7 



Graders, road ^^ 23 

Electrical plants 14 

Horses and mules 1185 

Hydraulic rams 13 

Locomotives, elec 9 

" steam 26 

Motorcycles 40 

Motors, electric 121 

Pile drivers 28 

Plows 505 

Pumps 346 

Rock crushers 15 

Scrapers, f resno 902 

*' slip 1270 

wheel 368 

Sleighs and sleds 68 

Spring wagons & buggies 185 

Sprinklers 3 

Steam shovels 12 

Traction engines ii 

Wagons, dump 123 

hvy. freight . . . 262 

light freight . . . 263 
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APPENDIX 5 

LAWS 

190a — Act o£ June 17, tgoa (32 Stat, 388) — An act appropriating 
the receipts from the sale and disposal of public lands in cer- 
tain States and Territories to ihe construction of irrigation 
works for the reclamation of arid lands. (The Keclamation 

Act) 

That all moneys received from the sale and disposal of public 
lands in Arizona, California, Colorado, Idaho, Kansas, Montana, 
Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, OrcgDn. 
South Dakota, Utah, Washington, and Wyoming,* beginning with 
the fiscal year ending June thirtieth, nineteen hundred and one, 
including the surplus of fees and commissions in excess of allow- 
ances to registers and receivers, and excepting the five per centum 
of the proceeds of the sales of public lands in the above States set 
aside by law for educational and other purposes, shall be, and the 
same are hereby, reserved, set aside, and appropriated as a special 
fund in the Treasury to be known as the "recl amat ifln^ fund," to he 
used in the examination and survey for am] nie^conBtruction and 
maintenance of irrigation works for the storage, diversion, and 
development of waters for the reclamation of arid and aemiarid 
lands in the said States and Territories, and for the payment of all 
other expenditures provided for in this act; Provided, That in case 
the receipts from the sale and disposal of public lands other than 
those realized from the sale and disposal of lands referred to in 
this section are insufficient to meet the requirements for the support 
of agricultural colleges in the several States and Territories, under 
the act of August thirtieth, eighteen hundred and ninety, entitled 
"An act to apply a portion of the proceeds of the public lands to the 
more complete endowment and support of the colleges for the bene- 
fit of agriculture and the mechanic arts, established under the 
provisions of an act of Congress approved July second, eighteen 
hundred and sixty-two," the deficiency, if any, in the sum neces- 
sary for the support of the said colleges shall be provided for from 
any moneys in the Treasury not otherwise appropriated. 

Sec. 2, That the Secretary of the Interior is hereby authorized 
and directed lo make examinations and surveys for, and to locate 
and construct, as herein provided, irrigation works for the storage, 
diversion, and development of waters, including artesian wells, and 
to report to Congress at the beginning of each regular session as to 
ihe 'result s~ of "Siieh examinations and surveys, giving estimates of 

'See below act of June 12, 1906, extending tJiis ?"' *" '■" c.-.. -Jm 
Texas. 
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)St of an contemplated works, the quantity and location of the 
lands which can be irrigated therefrom, and all facts relative to the 
practicability of each irrigation project; also the cost of works in 
process of construction as well as of those which have been com- 
pleted. 

Sec. 3. That the Secretary of the Interior shall, before giving the 
public notice provided for in section four of this act, withdraw 
from public entry the lands required for any irrigation works con- 
templated under the proTisions of this act, and shall restore to public 
entry any of the lands so withdrawn when, in his judgment, such 
lands are not required for the purposes of this act; and the Secretary 
of the Interior is hereby authorized, at or immediately prior to the 
time of beginning the surveys for any contemplated irrigation works, 
to withdraw from entry, except under the homestead laws, any public 
lands believed to be susceptible of irrigation from said works: 
Proz'ided, That all lands entered and entries made under the home- 
stead laws within areas so withdrawn during such withdrawal shall 
be subject to all the provisions, limitations, charges, terms, and con- 
ditions of this act; that said surveys shall be prosftuted diligently 
to completion, and upon the completion thereof, and of the necessary 
maps, plans and estimates of cost, the Secretary of the Interior shall 
determine whether or not said project is practicable and advisable, 
and if determined to be impracticable or (inadvisable he shall there' 
upon restore said lands to entry; that pulflic lands which it is 
proposed to irrigate by means of any contemplated works shall he 
subject to entry only under the provisions of the homestead laws in 
tracts of not less than forty' nor more than one hundred and sixty 
acres, and shall be subject to the limitations, charges, terms, and 
conditions herein provided; Provided, That the commutation pro- 
visions of the homestead laws shall not apply to entries made under 
this act. 

Sec. 4. That upon the determination by the Secretary of the 
Interior that any irrigation project is practicable, he may cause to 
be let contracts for the construction of the same," in such portions or 
sections as it may be practicable to construct and complete as parts 
of the whole project, providing the necessary, funds for such portions 
Of sections are available in the reclamation fund, and thereupon he 
shall give public notice of the lands irrigable under such project, 
and limit of area per entry, which limit shall represent the acreage 
which, in the opinion of the Secretary, may be reasonably required 
for the support of a family upon the lands in question; also otJbc 
charges which shall be made per acre upon the said entries, and 
upon lands in private ownership which may be irrigated by the; 
waters of the said irrigation project, and the 'number of annual 
installments, not exceeding ten, in which, such charges shall be paid 
and the time when such payments shall commence. The said charges 
shall be determined with a view of returning to the reclamation 
fund the estimated cost of construction of the project, and shall be 
apportioned equitably: Proz'ided, That in all construction work eight 
'See below act of June 27, 1906, Sec 1, authorizing Secretary of the 
3 establish an'' ' ' - - - 
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houri ahall constitute a d&y'i work, and no Mongolian labor ihiU be 
employed thereon. 

Sec. S- That the cntryman upon lands to lie irrl|[iited by luc** 
workn nhxll, in addition to contjiliuncc with the hoiiicHteaJ law*' 
reclaim at leait one-half of the total IrriKaUe area of bis entry {9* 
agricultural uurposei, und liefore receiving patent for the laniL' 
covered by his entry shall pay to the Government the charges appof" 
tioncd HgainNt such tract, a* provided In icclion four. No rlgls'^ 
to the use of water for land in private owncrHhip iihall be sold for ^^ 
tract exceeding one hundred and nixty acres to any one landowneCr 
and no Nuch sale Khali be made to any landowner unless he be a^:=^ 
actual bona fide resident on such land, or occupant thereof residin^^ 
in the ncijchbdrhood of laid land, and no, such right nhall permanently^' 
attach until all payments therefor are' made. The annual inHiall 
menlM shall be paid to the receiver of the local land office of th^^ 
district in which the land is situated, and a failure to make an^^S* 

two paj^nicntfi when due Mhall render the entry subject to canccUa ■ 

tion, with the forfeiture of ail rights under this act, as well ai^^ 
of any moneys already paid thereon. All moneys received from th^^^ 
above sourcei shall be paid into the reclamation fund. RegUtera^vi 
and receivers shall he allowed the usual commixiiionN on all moneyi^^Ki 
paid for lands entered under this act. 

Sec, 6. That the Secretary of the Interior in hereb]/ authorised an(K^ 
directed to use the reclamation fund for the operation and maitite— ~ ' 
nance of all reservoirs and irrigation works constructed under th^^^ 

Erovisionn of this act: Provided, Tiiat when the payments require(^^^ 
y this act arc made for the major portion of the lands irrigatecK^^ 
from the waterx of any of the works herein provided for, then the^^* 
mnniKemciil and operation of nuch irrigation works shall pan to^:^ 
the owners of the lands irrigated thereby, to be maintained at their^^ 
expense under such form of orKanizacion and under such rule^^B 
and regulations as may be iicceptaliTe to the Secretary of the Interior;^ 
- ■'^ ■ — ■ -' • ' ■ n(f 01 ' - ■ - 



Providtd, That the title to anu the management ami operation of thi 

reservoiri and the works necessary for their protection and opera -" 

tion shall remain in the Government until otherwise provided bj 
Congress. 

Sec, 7. That where in carrying uut the provisions of this act It. 
becomes necessary to acquire any rights or property, the Secretary of 
the Iiiterior is hereliy uuthorined to acfiui^re the same for the United 
Slatcsby purchase or b^ condemnation linJer judicial process, and to 
pay from the reclamation fund the sums which may be needed for 
that purpose, and it shall be the duty of the Attorney General of the 
United States upon every application of tlie Secretary of the Interior, 
under this act, to cause proceedings to be commenced for condemna- 
tion within thirty days from the receipt of the application at the 
Department of Justice. 

Sec, R That nothing in this act shall he construed as affecting 
or intended to alTect or to In any way interfere with the laws of any 
State or Territory relating to the control, appropriation, use, or 
distribution of water used in irrigation, or any vested right acquired 
thereunder, and the Secretary of the Interior, in carrying out the 
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provisions of this act, shall proceed in conformity with such lawa, 
and nothing herein shall in any way affect any right of any State 
or of the Federal Government or of any landowner, appropriator, 
or user of water in, to, or from any interstate stream or the waters 
thereof: Provided, That the right to the use of water acquired 
under the provisions of this act shall be appurtenant to the land 
irrigated and beneficial use shall be the basis, the measure, and the 
limit of the right. 

Sec. 9. [Repealed by section 6, act of June 25, 1910, 36 Stat., 

835-] ' 

Sec. 10. That the Secretary of the Interior is hereby authorized 

to perform any and all acts and to make such rules and regulations 

as may be necessary and proper for the purpose of carrying the 

provisions of this act into full force and effect. 

1905 — ^Act of February 8, 1905 (33 Stat, 706) — ^An act authorizing 
the use of earth, stone and timber on the public lands and 

^ forest reserves of the United States in the construction of 
works under the national irrigation law. 
liat in carrying out the provisions of the national irrigation law, 
roved June seventeenth, nineteen hundred and two, and in con- 
structing works thereunder, the Secretary of the Interior is hereby 
authorized to use and to permit the use by those engaged in the con- 
struction of works under said law, under rules and regulations to be 
f>rescribed by him, such earth, stone, and timber from the public 
ands of the United States as may be required in the construction 
of such works, and the Secretary of Agriculture is hereby authorized 
to permit the use of earth, stone, and timber from the forest re- 
serves of the United States for the same purpose, under rules and 
regulations to be prescribed by him. 

X(}os — Act of March 3, 1903 {33 Stat., 1032) — An act to provide 

K for the covering into the reclamation fund certain proceeds 

^L of sales of property purchased by the reclamation fund. 

Brhat 

' The repealed section reads as follows : 

"That it is hereby declared to be the duty of the Secretary of the 
Interior in carrying out the provisions ot this act, so tar as the same 
niay be practicable and subject to the existence of feasible irrigation 
projects, to expend the major portion of the funds arising from the 
sale of public lands within each State and Territory hereinbefore named 
for the benefit of arid and semi-arid lands within the limits of such Slate 
or Territory: Provided, that the Secretary may temporarily use such par- 
ticular State or Territory hereinbefore named as he may deem advisable, 
but when so used the excess shall be restored to the fund as soon as 
practicable, to the end that ultimately, and in any event within each 
ten-year period after the passage of this act, the expenditures tor the 
boietit of the said States and Territories shall be equalized according to 
the proportions and subject to the conditions as to practicability and 
feasibility aforesaid." 
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under the act of June acventcenth, nineteen hundred und two, knowt^M 
MB the recluniaiion act, the proceeds of the sales of material utilizedB^ 
for temporary work ami structure! in connection with the operationi^^ 
under the said act, as well as of the s.iIcb of all other condemneibr 
property which had heen purchased under the provisions thereof^ 
anct also any monevs refunded in connection with the opcration^b- 
under said recliir"'- ' "" 



1906— Act of April 16, 1906 (34 Stat., ii6) — An act providing for — 

the withdruwul from public enny of lands needed for town 

site purposes in connection with irri(ratlon projects under t*"— 
reclamation act of June ly, ii/)3, and for other purposes. 

That the Secretary of the Interior may withdraw from publi^=> 
entry any lands needed for town-site purposes in connection with^k- 
irrigation projects under the rcclamfition net of June seventeenth^^, 
nineteen hundred and two, not exceeding one hundred and lixt^"" 
acres in each case, and survey and subdivide the same into towi^i- 
lots, with appropriate reservations for public purpoaci. 

Sec. 3. That the lots so surveyed shall be sppruised under th^ 
direction of the Secretary of the Interior and lold under hia dlrectioiA- 
at not less than their appraised value at public auction to the highcsC 
bidders, from time to time, for caoh, and the lotti offered for itate 
and not disposed of may afterwards be sold at not less than th^ 
appraised value under such regulations as the Secretary uf the 
Interior may prescribe. Reclamation funds may be used to defray' 
the necessary expenses of appraisement and .safe, and the proceeds 
of such sales shall be covered into the reclamation fund. 

Sec. 3. That the public reservations in such town sites shall be 
improved and maintained by the town authorities at the expense of 
the town; and upon the organization thereof as municipal corpor- 
ations the said reservations shall be conveyed to such corporations 
by the Secretary of the Interior, subject to the condition that the^ 
shall be used forever for public purposes. 

Sec. 4. That the Secretary of the Interior shall, in accordance 
with the provisions of the reclamation act, provide for water right* 
in amount he may deem necessary for the towns established a» 
herein provided, and may enter into contract with the proper authori' 
ties of such towns, and other towns or cities on or in the immediate: 
vicinity of irrigation projects, which shall have a water right fronk 
the same source as that of said project for the delivery of such 
water supply to some convenient point, and for the payment into the 
reclamation fund of charges for the same to be paid by such towns 
or cities, which charges shall not be less nor upon terms more 
favorable than those fixed by the Secretary of the Interior for the 
irrigation project from which the water \n taken. 

Sec. ^. That whenever a development of power is necessary for 
the irrigation of lands under any project undertaken under the 
said reclamation act, or an opportunity is alTordcd for the develop^ 
ment of power under any sucfi project, the Secretary of the Interior 
is auihorited to lease for a period not exceeding ten years, givin 
preference to municipal purposes, any surplus power or power priti 
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liFneys derived from such leases shall be covered 
: reclamation fund and be placed to the credit of the project 
from which such power is derived: Provided, That no lease shall be 
made of such surplus power or power privilege as will impair the 
efficiency of the irrigation project. 

jgo6— Act of June la. igo6 (34 Stat., 259)— An act to extend the 

irrigation act to the State of Texas. 

That the provisions of the act entitled "An act appropriating the 
receipts from the sale and disposal of public lands in certain States 
and Territories to the construction of irrigation works for the re- 
clamation of arid lands," approved June seventeenth, nineteen 
hundred and two, be, and the same are hereby, extended so as to 
include and apply to the State of Texas. 

-Ar . . 

reclamation act, and 
for other purposes. 
That whenever, in the opinion of the Secretary of the Interior, 
by reason of market conditions and the special fitness of the soil 
and climate for the growth of fruit and garden produce, a lesser 
area than forty acres may be sufficient for the support of a family on 
lands to be irrigated under the provisions of the act of June seven- 
teenth, nineteen hundred and two, known as the reclamation act, 
he may fix a lesser area than forty acres as the minimum entry and 
may establish farm units of not less than ten nor more than one 
hundred and sixty acres. That wherever it may be necessary, for the 
purpose of accurate description, to further subdivide lands to be 
"Tigated under the provisions of said reclamation act, the Secre- 
tarj of the Interior may cause subdivision surveys to be made 
hy the officers of the Reclamation Service, which subdivisions shall 
1* rectangular in form, except in cases where irregular subdivisions 
•Day be necessary in order to provide for practicable and eco- 
"Omical irrigation. Such subdivision surveys shall be noted upon 
"le tract books in the General Land Office, and they shall be paid 
'or from the reclamation fund: Provided, That an entryman may 
^lect to enter under said reclamation act a lesser area than the mini- 
"•Um limit in any State or Territory. 

'9o8 — Act of Apr. 30, 1908 (35 Stat., 70)— An act making appro- 
priations for the current and contingent expenses of the 
Indian Department, for fulfilling treaty stipulations with 
various Indian tribes, and for other purposes, for the fiscal 
year ending June 30, 1909. 

That in carrying out any irrigation project which may be under- 
j^ken under the provisions of the act of June seventeenth, nineteen 
"Undred and two (Thirty-second Statutes, page three hundred and 
*'ehty-eight), known as the reclamation act, and which may make 
Possible, and provide for, in connection with the reclamation of other 
'ands, the irrigation of all or any part of the irrigable lands hereto- 
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fore included in allotmentK made (o Indian* under the fourth utim 
of the general allotment act. ilie Secretary of the Interior be, ind 
he hereby it, authoriicd to make luch arrangement and aRreemcntii 
reference thereto ai Haid Secrctury deemi for the licst inlcreit of 
the Indians; Provided, That no lien or charge for conitruction, 
operation, or maintenance ahull thereby he created against any auch 
rcacrvcd lands: And prot-idtd further, That to meet the necesiirj' 
cost of carrying out thi* legislation the Secretary of the Interior u 
authorized to expend, out of the sum appropriated In thli act lot 
irrigation, an HmounI not exceeding $13,000. 

igio— Act of June 33. 1910 (36 Stat., R3S)— An act to authoriie 
advanccH to the 'reclamation fund," and fur the Issue and dii- 
posal of certificates of inilcbtcdntss in rcinibursemcnt ihert- 
for, and for other purpoMcs. 
That to enable the Secretary of the interior to complete Govern- 
ment reclamation projects heretofore bcgim, the Secretary of tht 
Treasury is authorized, upon request of the Secretary of the Interior, 
to transfer from time lo time to the credit of the reclamation fund 
created by the act entitled "An act appropriating the receipts from 
the sale and disposal of public lands in certain States and Territorici 
to the construction of irrigation works for the reclamation of arid 
lands," approved June seventeenth, nineteen hundred and two, lUCh 
sum or Hutni, not exceeding in the aggregate $30,000,000, ai the 
Secretary of the Interior may deem necessary to complete the uid 
reclamation projects, and such extensions thereof an ne ma^ dtcio 
proper and necessarv to the successful and profitable operation snd 
maintenance thereof or to protect water rijifhts pertaining thereto 
claimed by the United Statei, provicicd the name shall be approve*^ 
by the President of the United .Statesi; and such sum or sums as mas' 
be required to comply with the foregoing authority are hereby apprey 
priated out of any money in the Treasury not otherwise appropriately ' 
Provided, That the sums hereby authorixed to be transferred to tl« '' 
reclamation fund shall be so transferred only as such sums shall \^ ~ 
actually needed to meet payments for work performed under cxistin -^ 
law: And prmndfd further, That all sums so transferred shall b""*"*^, 
reimbursed to the Treasury from the reclamation fund, as hcreiii^^'_ 
after provided: And provided further. That no part of this appr<^^^.'| 

Eriation shall be expended upon any CKistlns; project until it ■'»'^^r 
ave been examined and reported upon by a board of engineer -^^ 
officers of the Army, designated by the President of the Unitef^^^^ 
States, and until it shall be approved by the President as feasibl^J*, 
and practicable and worthy of such expenditure; nor shall any por-~ 
tion of this appropriation be expended upon any new project. —j. 

Sec. 2. That for the purpose of providing the Treasury with fund^*^^, 
for such Advances to the reclamation tunil, the Secretary of th^^ 
Treasury is authorised to issue certificates of indcbtedneia of th^^ 
United States in such form as he may prescribe and in denomination ^* j 
of $50, or multiples of that sum; said certificates to be re decmablc^^L- 
at the option of the United States at any time after three yenri from*^^ 
the date of their Issue and to be payable five yean after luch dttft-a 
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"BSFmlefesl, payable semiannually, at not exceeding three per 
centum per annum; the principal and interest to be payable in gold 
coin of the United Stales. The certificates of indebtedness herein 
authorized may be disposed of by the Secretary of the Treasury at 
not less than par, imder such rules and regulations as he may pre- 
scribe, giving all citizens of the United States an equal opportunity 
to subscribe therefor, but no commission shall be allowed and the 
aggregate issue of such certificates shall not exceed the amount 
of all advances made to said reclamation fund, and in no event shall 
the same exceed the sum of $20,000,000. The certificates of in- 
debtedness herein authorized shall be exempt from taxes or duties 
of the United States as well as from taxation in any form by or 
under State, municipal, or local authority; and a sum not exceeding 
one-tenth of one per centum of the amount of the certificates of 
indebtedness issued under this act is hereby appropriated, out of any 
money in the Treasury not otherwise appropriated, to pay the ex- 
pense of preparing, advertising, and issuing the same. 

Sec. 3. That beginning five years after the date of the first advance 
to the reclamation fund under this act, fifty per centum of the annual 
receipts of the reclamation fund shall be paid into the general fund 
of the Treasury of the United States until payments so made shall 
equal the aggregate amount of advances made by the Treasury to 
said reclamation fund, together with interest paid on the certificates 
of indebtedness issued under this act and any expense incident to 
preparing, advertising, and issuing the same. 

Sec. 4. That al! money placed to the credit of the reclamation 
fund in pursuance of this act shall be devoted exclusively to the 
completion of work on reclamation projects heretofore begun as 
hereinbefore provided, and the same shall be included with all other 
expenses in future estimates of construction, operation, or mainte- 
nance, and hereafter no irrigation project contemplated by said act 
of June seventeenth, nineteen hundred and two, shall be begun unless 
and until the same shall have been recommended by the Secretary of 
the Interior and approved by the direct order of the President of 
the United States. 

Sec. 5. [Amended by act of Feb. 18, 1911 (36 Stat. L., 917), and 
then by act of Aug. 13, 1914, Sec. 10, below] ' 

' Tiie original section read as follows : "That no entry shall be here- 
after made and no cntryman shall be permitted to go upon lands re- 
served for irrigation purposes until the Secretary of the Interior shall 
have established the unit of acreage and fixed the water charges and the 
date when the water can be applied and made public announcement of 
the same," 

The act of Feb. 18, 1911 added the following proviso: "Provided, that 
where entries made prior to June twenty-fifth, nineteen hundred and ten, 
have been or may be relinquished in whole or In part, the lands so re- 
linquished shall be subject to settlement and entry under the homestead 
law as amended by an Act entitled 'An act appropriating the receipts 
from the sale and disposal of the public lands in certain States and Terri- 
tories to the construction of irrigation works for the reclamation of arid 
lands,' approved June seventeenth, nineteen hundred and two (Thirty- 
second Statutes at Large, page three hundred and eighty' eight)." 
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■ Sec, 6. That section nine of said act of CoiiKrcss, approved June 

H seventeenth, nineteen hundred and two, cntiUed "An net appro- 

H priating the receipts from ihc sole and disposal of public Inndti in 

H certain States and Territoriei to the construction of irrigation works 

H for the reclamation of arid lands," Is hereby repealed. 

I 

I 
f s 



igii— Act of Feb, a, igii (36 V>tM., 805)— An act to provide for th» 
sale of lands acquired under the proviaiunt of the reclamatioiu 
act und which arc not needed for the purposes of that act. 

That whenever in the opinion of the Secretary of the Interior *ny~ 
lands which have hccn acquired under the provisioni of the act oC 
June seventeenth, nineteen nundrcd and two (Thirty -second Statutei,B 
page three hundred aud elRhty-eight). commonly called the "re- 
clamation act," or under the provisions of any act amendatory thereof 
or flupplementary thercio, for any irriKntion works contemplated by~ 
said reclamntlon act are not needed for the purposes for which they^ 
were acquired, said Secretary of the Interior may cauae laJd landi^ 
together with the improvements thereon, to be appraised by thret- 
disintereste<l per»on», to he appointed by him, and thereafter to sell 
the same for not less than the appraised value at public auction t»- 
the highest bidder, after giving public notice of the time and place 
of sate by posting upon the land and by publication for not leii 
than thirty (lays in a newspaper u( general circulation in the vicinity 
of the land. 

Sec, 2. That upon payment of the purchase price, the Secretary 
of the Interior is authorized by appropriate deed to convey all the 
right, title, and interest of the United States of, in, and to lald . 
lands to the purchaser at said sate, subject, however, to such rcicrva- 
tions, tlmitatlons, or conditions as said Secretary may deem proper: 
Provided. That not over one hundred and sixty acres shall tie sold 
to any one person. 

Sec. 3. Tnat the moneys derived from the sale of such lands shall 
be covered Into the reclamation fund und be placed to the credit of 
the project for which such lands had been acquired. 

igit— Act of Feb. 13, igii {36 Stat., 90a) — An net to authoriie the 
Secretary of the Interior lo withdraw public notices Issued 
under section 4 of the reclamation act, and for other pur- 
poses,' 
That the Secretary of the Interior may, in his discretion, with- 
draw any public notice heretofore issued under section four of the 
reclamation act of June seventeenth, nineteen hundrid and two, and 
he may agree to such modification of water-rluht applications hereto- 
fore duly filed or contracts with water users' associations and others, 
entered Into prior to the passage of thi.s act, ns he may deem advil' 
able, or he may consent to the abrogation of such water-right appli- 
cations and contracts, and proceed in all respects as if no such notice 
had been given. 

' Popularly known as the Curtis Act, bcinK so immcd for Senator 
Charles Curtis, of Kansas. 



LAWS 113 

1911 — Act of Feb. 18, 1911(36 Stat.. 917) — An act to amend section 
5 of the act of Congress of June 25. 1910, entitled "An act to 
authorize advances to the 'reclamation fund,' and for the 
issue and disposal of certificates of indebtedness in reim- 
bursemeni therefor, and for other purposes." 
That section five of an act entitled "An act to authorize advances 
to ilie 'reclamation fund,' and for the issue and disposal of certifi- 
cates of indebtedness in reimbursement therefor, and for other pur- 
Poses," approved June twenty-fifth, nineteen hundred and ten 
CThirty-six Statutes at Large, page eight hundred and thirty-five), 
!>«, and the same hereby is, amended as follows : 

"Sec, 5. That no entry shall be hereafter made and no entryman 
sliall be permitted to go upon lands reserved for irrigation purposes 
until the Secretary of the Interior shall have established the unit 
of acreage and fixed the water charges and the date when the water 
can be applied and make public announcement of the same: Pro- 
"^^ded. That where entries made prior to June twenty-fifth, nineteen 
Wundred and ten, have been or may be relinquished in whole or in 
part, the lands so relinquished shall be subject to settlement and 
«;ntry under the homestead law as amended by an Act entitled 'An 
^ct appropriating the receipts from the sale and disposal of the 
E>»jblic lands in certain States and Territories to the construction of 
i«-rigation works for the reclamation of arid lands,' approved June 
seventeenth, nineteen hundred and two." (Thirty-second Statutes at 
I-^rge, page three hundred and eighty -eight). 

xgit — Act of Feb. ai, 1911 (36 Stat., 925)^An act to authorize the 
Government to contract for impounding, storing, and carriage 
of water, and to cooperate in the construction and use of 
reservoirs and canals under reclamation projects, and for other 
purposes.' 
That whenever in carrying out the provisions of the reclamation 
l^w, storage or carrying capacity has been or may be provided in 
^:3(cess of the requirements of the lands to be irrigated under any 
t>ioject, the Secretary of the Inte/ior, preserving a first right to 
'ands and entrymen under the project, is hereby authorized, upon 
Such terms as he may determine to he just and equitable, to contract 
for the impounding, storage, and carriage of water to an extent not 
Exceeding such excess capacity with irrigation systems operating 
■Under the act of August eighteenth, eighteen hundred and ninety- 
four, known as the Carey Act, and individuals, corporations, asso- 
ciations, and irrigation districts organized for or engaged 10 furnish- 
ing or in distributing water for irrigation. Water so impounded. 
Stored, or carried under any such contract shall be for the purpose 
of distribution to individual water users by the party with whom 
the contract is made ; Provided, however. That waters so impounded, 
stored, or carried shall not be used otherwise than as prescribed by 
law as to lands held in private ownership within Government re- 
Popularly known as the Warren Act, being so named for Senator 
Ffanos E. Warren, of Wyoming. 
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clamation projccm, In fixitii; the cliarKct tinder any HUch conirut 
for impoiindinK, •torin|[, or carrying water for any irrigation lyitcn, 
corpofutioR, aMoctUtion, diitrlct, or in/|ivii|itnl, a* herein provided, 
the SccFtary *hBll lake into coniidvralion the coit of conatruclion Mid 
maintenance of the rcnervoir liy which Kueh water ii tu be impoundd 
or alored and the cunul hv which it in to lie carrie<l, and «uch chaf|a 
ihall be Juit and ct|uilii)ile, an to water UMr* tinder the (iovcTRincst 
protect. No lrri|[Stlon nyntrm, dintrict, aiaociaiion, corporalloa, Ot 
mdtvidual K) cotitracliiiK ihall make Hny char|[c for the ttoraMr cv- 
rian, or delivery of iiuch water in exceia of the charKC pal^to tbi 
United Stalei except to luch extent an may be rcaionably necciun 
to cover coit of carriage *nd delivery of luch water through Ibtir 
worki. 

Sec, 2. That In carrying out the provUioni of laid reclamaiion act 
and acta amendalor]' thereof or ■uppleraentary thereto, the Stcrt* 
Ury of the Interior ii authorised, uimn itttch term* ai may bl 
agreed upon, to eoOnerate with irriication diitricti, water uicri' 
aiioclationi, corporatloni, etilrymcn or water nucr* for the eon- 
atruction or u«e of aiich reaervotri, canaU, or ditchea aa may b( 
advantageouily UMd by the Government and irrigation dlilricti, 
water uaera' mocintlon*, corporation*, entrymen or water lucri 
for impounding, delivering, and carrying water f'lr irrigation pur- 
poMi: Prwiaid, That the title to and management of the world 
lo eonitructed ihall he aubject to the proviiion* of aeetion lix of 
laid act : Provided furtktr, Thut water ithall not be furnlihed frM 
any auch reacrvoir or ilclivered through any luch canal or dildi 
lo any one landowner In cxccii of an amount nufficient to IrrluU 
one hundred ami sixty acrei; Provided. Tliat nothing contained In 
thli act ihalt be hold or conMrurd an enlarging or attempting to 
enlarge the right of the United State*, under exialing law, to contnri 
the witera of^any itream in any State. 

See. 3, That the money* received In purauancc nf auch contrutl 
ihall be covererl Into the reclamation fund and be nvatUbIc for tiM 
under the lermii of the reclamation act and the net* amendatotlT 
thereof or supplementary thereto. 

laii— Act of Pab, u< iflu (3*5 Stat,, yio; — An act to amend aa 
net cnililrd "An act providing for tne withdrawal from public 
entry of land* needed for town-site pnrponcN In onncclion 
with Irrigation projecti under the reclamation act of Junt 
1?, 1903, and for Mher purpoaea," approved April 17, 1906. 

That aeclion Hvc of an act entitled "An act provldinjt for the with- 
drawal from rmlillc entry of landrt needed for lown-iite purpuaei in 
connection with lrri({«tfon |iroJTt» under Ihc rcclnmalion act of 
June seventeenth, nineteen hundred nnd two, and for other purpoiei," 
approved April lixteenlh, nineteen hundred and «rx, be amended (9 
a* to rend ai fullowa: 

"Soc, 5. That whenever n development of power ia neceiiary fof 
the Irrigation of land*, under any project undertaken under the *al<*- 



clamation act, or an opportunity is afforded for the development 
power under any such project, the Secretary of the Interior ifl 
ithorized to lease for a period not exceeding ten years, giving 
eference to municipal purposes, any surplus power or power 
■ivilege. and the money derived from such leases shall be covered 
to the reclamation fund and be placed to the credit of the project 
om which such power is derived : Provided, That no lease ^all 
1 made of such surplus power or power privileges as will impair 
e efficiency of the irrigation project: Provided further. That the 
KTetary of the Interior is authorized, in his discretion, to make such 
lease in connection with Rio Grande project in Teicas and New 
exico for a longer period not exceeding fifty years, with the 
iproval of the water users' association or associations under any 
ich project, organized in conformity with the rules and regula- 
3ns prescribed by the Secretary of the Interior in pursuance of 
ction six of the reclamation act approved June seventeenth, nine- 
en hundred and two." 

la— Act of Apr. 30, igia (37 Stat., 105) — An act for the relief of 
homestead entrymen under the reclamation projects in the 

United States. 

That no qualified entryman who prior to June twenty-fifth, nine- 
sn hundred and ten, made bona fide entry upon lands proposed 

be irrigated under the provisions of the act of June seventeenth, 
neteen hundred and two, the national reclamation law, and who 
tablished residence in good faith upon the lands entered by him, 
all be subject to contest for failure to maintain residence or make 
iprovements upon his land prior to the time when water is available 
r the irrigation of the lands embraced in his entry, but all such 
trymen shall, within ninety days after the issuance of the public 
itice required by section four of the reclamation act, fixing the 
te when water will be available for irrigation, file in the local 
id office a water-tight application for the irrigable lands embraced 

his entry, in conformity with the public notice and approved farm- 
lit plat for the township in which his entry lies, and shall also file 

affidavit that he has reestablished his residence on the land with 
e intention of maintaining the same for a period sufficient to enable 
m to make final proof : Provided, That no such entryman shall be 
titled to have counted as part of the required period of residence 
ly period of time during which he was not actually upon the said 
nd prior to the date of the notice aforesaid, and no application for 
i« entry of said lands shall be received until after the expiration of 
le ninety days after the issuance of notice within which the entry- 
lan is hereby required to reestablish his residence and apply for 
ater right. 

112— Act of Ang. 9, igia (3? Stat., 265) — ^An act providing for 
• patents on reclamation entries, and for other purposes. 

That any homestead entryman under the act of June seventeenth, 
neteen hundred and two, known as the reclamation act, indading 




cntrymcii on cHcd InUinn land*, may. nl nny lime nfter having eoirs 
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^^^^^^ pUcfl with llic proviiiion* of law upplicnlile to «uch Undi » to reiB 
^^^^^^ dcnce, reclimutlon, and ctiltivuliuii, niilimit proof of luch renidence 
^^^^^M reclamation, and cultivation, whici) proof, if found re(uUr and uti* 
^^^^^V ftclory, tihnll entitle ihu cntryman to u patent, and all piirchai«ra 
^^^^^Bef water-right ccrtlflcatcN on rcilamaiion project* tihnll be enlitlec 
^^^^^^V to a final water-right ccrtiiicutc upon proof of the cultivation anc^ 
^^^^^V reclamation of the land to which the cirtificHie appliei, to the extern 
^^^^^H^ required by the reclamation act (or homentead entryincn: frovidtX 
^^^^^^EThat no luch patent or certificate nhall iiaue until all aumi due th« 
^^^^^^FUnlted Statci on account of such land or water-right ut the time oi 
^^^^^^K f Huance of patent or ccrtificftte have been paid.' 
^^^^^^f Sec. 2. That every patent and water-right ccrtificute iaiued undii 
^^^^^ thli act ihall expresaty reicrvc to the United Statca a prior lien or 
^r the land patented or for which water riifhi ia certified, together wltt- 

H all water rlghta appurtenant or belonging thereto, Kuperlor to al' 

V other lleni, claims, or demanda whattocvcr for the payment of al. 

' auma due or to become due to the United Stutei or iti lucceaiori ir 

control of the irriifatlon project In connection with lUch landi anc 
water right*. 

Upon default of navmcnt of any amount ho due title to the land ibat 
pail to the Unitea Statei free of all encumbrance, aubject to tha 
right of the defaulting debtor or any mortgagee, lien holder, judr 
ment debtor, or lubieciucnt purchnier to redeem the land within ohm 
year after the notice of lucn default ihall have been given by pay 
ment of til moneva due, with eight per centum intercut and coiC= 
And the United atatei, at Un option, acting through the Secretary 
of the Interior, may cauie land to be Hokl at any time after lUCE 
failure to redeem, and from the procecdn of the mbIc there ihall tM 
paid into the reclamation fund all moneys due, with intereit at hereiae 
provided, and coita. The balance of the proceedN, if any, ihill Iwi 
the property of the defaulting debtor or hia Boai^nee ; Pravidtd, Thi ' 
in caic of aale after failure to redeem under ihtN ncction the Onitcc= 
Statet ahatl be authorized to bid In luch land at not more than th« 
amount In default, including intereit and coiti. 

Sec. 3. That upon full and final payment being made of al 
amountH due on uccniit)t nf the building and betterment chargei tc 
till- nriiiii! Shil'-'. ni it', siicccaiorji in control of the project, the 
Uniii'l MiU'. Ill ir . '.rii < < '.'xirN, ui the caie niny be, iihan laaue upoM 
rr(|ii. I ,1 "iiiii. Ill i-iiifyinjr tlmt payment of the building nnti 
bi'li-dii.iii iii.,i(:i i[i lijlMi;n lircn made and that the lien upon thtf 

liiii'l Ij.i I" ' II ., I h- .1 .iii'l r, \M longer of any force or effecc 

ry-'i'i III' III 'I I'.i .111.1.1 .111-.. . |"(.i- o[)erHlion and maintenance r 



in any 1 

exii-|ji ,1', Ipipi Fii.i II' I 1.1:1. I ■ I . iiMividfil, acquire, own, or hold 

''lhi» [iriivi»u iKif ,iiii' ml. .1 li., \i 1 nf l-'rb, IS, lyi?. below, to read; 
"Provided, That ik. mi. li I'-.i' m "i nn.il watcr-rlKht certincate ahall liiae 
until after the payninn .ii ill .mii . <liii' ibr United Statci on account of 
luch land or water rlulu -ii ''i'' 'in"' <<l tlic Hubmioilnn of proof entltlinf 
the homriirad or dencrl binil cniryniiin to >uch patent or the purchaier to 
•uch final water-right certificate." 
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irrigable land for which entry or water-right application shall hav* 
been made under the said reclamation act of June seventeenth, nine- 
teen hundred and Iwo, and acts supplementary thereto and amenda- 
tory thereof, before final payment in toll of all installments of 
building and betterment charges shall have been made on account 
of such land in excess of one farm unit as fixed by the Secretary 
of the Interior as the limit of area per entry of public land or per 
single ownership of private land for which a water right may be 
purchased respectively, nor in any case in excess of one hundred 
and sixty acres, nor shall water be furnished under said acts nor 
. a water right sold or recognized tor such excess ; but any such 
I excess land acquired at any time in good faith by descent, by will, 
I or by foreclosure of any lien may be held for two years and no 
I longer after its acquisition; and every excess holding prohibited as 
aforesaid shall be forfeited to the United States by proceedings 
'nsiituted by the Attorney General for that purpose in any court of 
competent jurisdiction; and this proviso shall be recited in every 
Patent and water-right certificate issued by the United States under 
"le provisions of this act. 

Sec, 4. That the Secretary of the Interior is hereby authorized 
*o designate such bonded fiscal agents or officers of the Reclamation 
Service as he may deem advisable on each reclamation project to 
Whom shall be paid all sums due on reclamation entries or water 
rights, and the officials so designated shall keep a record for the 
**iformation of the public of the sums paid and the amount due at 
^ny time on account of any entry made or water right purchased 
Wxider the reclamation act; and the Secretary of the Interior shall 
■T^afee provision for furnishing copies of duly authenticated records 
c>i entries upon payment of reasonable fees, which copies shall be 
a^<imissible in evidence, as are copies authenticated under section 
eight hundred and eighty-eight of the Revised Statutes. 

»:qi4— Act of Aug. 13, 1914 (38 Stat., 686) — An act extending the 
period of payment under reclamation projects, and for other 
purposes. (Reclamation Extension Act.) 

That any person whose lands hereafter become subject to the terms 
and conditions of the act approved June seventeenth, nineteen 
hundred and txvo, entitled "An act appropriating the receipts from 
tile sale and disposal of public lands in certain States and Territories 
to the construction of irrigation works for the reclamation of arid 
lands," and acts amendatory thereof or supplementary thereto, here- 
after to be referred to as the reclamation law, and any person 
'who hereafter makes entry thereunder shall at the time of making 
water-right application or entry, as the case may be, pay into the 
reclamation fund five per centum of the construction charge fixed 
for his land as an initial installment, and shall pay the balance 
if said charge in fifteen annual installments, the first five of which 
shall each be five per centum of the construction charge and the 
"mainder shall each be seven per centum until the whole amount 
I shall have been paid. The first of the annual installments shall 
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become due and jwyable on December first of the fifth calcndif 
year after the initial Initallmeiit ; I'rovidtii, That uny water riffht 
applicant or entrynian may, if he »o electa, pny the whole or aDjr 
pan of the coiiniructton chargcn owlnn by riiin within any short- 
er period: froviiigd ftirthtr, That entry may be made whenevM 
water ii available, an announced by the Secretary uf the Interior, 
and the initial payment be made when the charKc per acre ii ei- 
tablishcd. 

Sec. 3. That any pcrion whoM lami ur entry lit* heretofon 
become lubjcct to the tcrmi and conditionn of the reclamation liw 
■hall pay the construction charge, or the portion of the construction 
charue remaining unpaid, in twenty annual i natal Inienti, the lirit of 
whicn ihall become due and payable on Ueccmber first of the year in 
which the public notice aflfectmg hia land ii iniued under thli set, 
and subsciiuent initallmenta on iJecemlwr Arsl of each year (here- 
after. 7'he first four of sucli initallments shall each be two per 
centum, the next two installments shall each be four per centun, 
and the next fourteen each six per centum of the total construction 
charge, or the portion of the construction charge unpaid at the 
beginning of aucn Installments. 

Sec. 3. That if any WBtcr>right applicant or entryman shall fail 
to pay any installment of his construction charges when due, there 
shall be added to the amount unpaid a penalty of one per ccntutD 
thereof, and there shall be added a like penalty of one per centunt 
of the amount unpaid on the first day 01 each month thereafter >c* 
long as luch default shall continue. If any such applicant or enir/' 
man sball be one year in default in the payment of any installmci*' 
of the conitruction charg«i and pennliieit, or any part thcrcuf, hL* 
water-right application, and if he lie a homestead entryman his cntr.^' 
also, shall be subject to cancellation, and all payments made by hil*^ 
forfeited to the reclamation fund, but no homestead entry shall b- ^^ 
subject to contest because of such default: Provided, Tnot if th ^^ 
Secretary of the Interior shall so elect, he may cause suit or actlo^^* 
to he brou|[ht for the recovery of the amount In default and pen 
altics: but if suit or action he brought, the right to declare a can ^ 
cellatlon and forfeiture shall be suspended pending such suit 0^^^ 
action. 

Sec. 4. That no increase In the construction charges shall here — "^ 
after be made, after the same have been fixed by public notice, except 
by agreement between the Secretary uf the Interior and a majorit>^^ 
of the water-right applicants and entrymcn to be afTected by sucn^j^ 
increase, whereupon ail water-rlKht appllcanis and cntrymen In th tf-^ 
area proposed to be afTected by the increnied charge shall becom^^^ 
subject thereto. Such increased charge shall be added to the con -— ^ 
struction charge and payment thereof distributed over the remalnlng^^V 
unpaid installments of construction charges: Provided, That t^X^^I 
Secretary of the Interior, in his discretion, may agree that sucl^*| 
increased constriiclion charge shall be paid in additional annuB|^^. 
InstRllmcnts, eucli of which shall be at least equal to the amount o^^*^ 
the InrKest instiillment an fixed fur the project by the public iiotic^^^ 
lliereloforc issued. And Huch additional mstuUmciits of the incrcaiet^^^^ 
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Ction charge, as so agreed upon, shall become due and 
I on December first of each year subsequent to the year 
il installment of the construction charge under such 
[notice is due and payable; Provided further. That all such 
1 construction charges shall be subject to the same condi- 
^enalties, and suit or action as provided in section three of 

[J. That in addition to the construction charge, every water- 
Bplicant, entryman, or land owner under or upon a reclamation 
I ehall also pay, whenever water service is available for the 

of his land, an operation and maintenance charge based 
6 total cost of operation and maintenance of the project, or 
Hrate unit thereof, and such charge shall be made for each 
i of water delivered; but each acre of irrigable land, whether 

1 or not, shall be charged with a minimum operation and 
Eince charge based upon the charge for delivery of not less 
! acre-foot of water: Provided, That whenever any legally 

ked water users' association or irrigation district shall so 
I the Secretary of the Interior is hereby authorized, in his 
lini. to transfer to such water users' association or irrigation 
jthe care, operation, and maintenance of all or any part of 
Heel works, subject to such rules and regulations as he may 
M. If the total amount of operation and maintenance charges 
balties collected for any one irrigation season on any project 
ijEceed the cost of operation and maintenance of the project 
K that irrigation season, the balance shall be applied to a 
Im of the charge on the project for the next irrigation season, 
nr deficit incurred may likewise be added to the charge for the 
mgation season. 

vB. That all operation and maintenance charges shall become 
b payable on the date fixed for each project by the Secretary 
Ulterior, and if such charge is paid on or before the date when 
■e shall be a discount of five per centum of such charge ; but 
idiarge is unpaid on the first day of the third calendar month 
her, a penalty of one per centum of the amount unpaid shall 
led thereto, and thereafter an additional penalty of one per 
t of the amoimt unpaid shall be added on the first day of each 
|(r month of such charge and penalties shall remain unpaid, and 
ller shall be delivered to the lands of any water-right applicant 
tenan who shall be in arrears for more than one calendar year 
E payment of any charge for operation and maintenance or 
uual construction charge and penalties. If any water-right 
pt or entryman shall be one year in arrears in the payment of 
Lrge for operation and maintenance and penalties, or any part 
E his water-right application, and if he be a homestead entry- 
B entry also, shall be subject to cancellation, and all payments 
n him forfeited to the reclamation fund, but no homestead 
iuall be subject to contest because of such arrears. In the 
Ion of the Secretary of the Interior suit or action may be 
It for the amounts in default and penalties in 1" 
M in section three of this act. 
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Sec 7. Th«t the SecrtUty of ihe Ititrrior i» hercljy authorized, 
in hi* dttcrelion, to deiignate and aopftint, under luch rulcR wd 
JffulatioriR » he may preKribe, the legally ofMniied water BMn' 
rrigatton diitrict, unrlcr anv rcclanutioii project, 



proj< 
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I fi«cii] af(eni of the United State* to collect the timiMl Dxynctiti 
, _.l Ihe orKlnictron charge of Ihe project and the annual charKu 
lor operatirm atxt reiaintenance ano all penaltlea: Provided, Tut 
no water-right applicant or entryman thall be entitled to credJt for 
any paynienl ihu* made until the lame (hall have been paid over u 
an rjfficer designaled by Ihe Secretary of the Interior to receive the 
aame. 

See. 8. Th«l Ihe Secretary of the Interior in hereby authorizeil 
lo malce (rencral rulea and regulationi governing the iiae of water 
in Ihe Irnxation of the land* within any project, and may require 
the reclamatifin for agricultural purpo*e« and the cultivation of one- 
fourth Ihe irrigable area under each water-right a^Iicalion or entry 
within three full irrigation aeuona after the filing of water-right 
application or entry, and the reclatnation for agricultural purpOMn 
and the cultivation of one-half the irrigable area within five full 
irrigation MaRon* after the filinfc of the water-right application or 
entry, and thall provide for contmued compliance with auch require- 
ments, Pailure on the pari of any waler-nght apvlicanl or entry- 
man to comply with *urh re^juircment* *ha11 render hi* application or 
entry lubjecl to cancellation. 

Sec, 9. That In all cates where application for water right for 
land* in private owncr*hip or land* tietd under entrie* not *ubjeei 
In Ihe reclamation law *hall not be made within one year after the 
pBisage of thU act, or within one year after notice i**ue<t In pur- 
Mianee of aection four of the reclamation act, in ca»e* where *ach 
notice hai n'>t heretofore been liaucd, the construction charge* for 
ouch land «hall be jncreaicd five per centum each year until *uch 
application i> made and an initial {n«ullmcnt ii paid. 

Sec. 10. That the act of CongreM approved February eighteenth, 
nlnrleen hundred and eleven, entitled ''An act to amend icciion five 
of Ihe act of Congreia of fune twenty-fifth, nineteen hundred and 
tpn, entitled 'An act to autnorii;e advance* lo the reclamation fund 
and for the lFi<iuancc and di*poiial of certificate* of indebiedneM in 
reimhur»emeiit therefor, and for other ptirpoiiei,' " lie, and the aame 
hereby i*, amended *o n* to read an follow*: 

"Sec. 5, Thai no entry Khali be hereafter madi- ;md no entryman 
Rhall he permilled (0 go upon landu reserved for Irrigation purpose* 
until the Secretary of the Interior shall have eilablished the unit 
of acreage per entry, and water Is ready to be delivered for the 
land in suctt unit or some part thereof^ and such fact haa been 
announced by the Secretary of the Interior: ProtHded. That where 
ffilrie* made prior lo June twenty-fifth, nineteen hundred and t«n, 
havf been or mav be rclln<|ui»lird. In whole or in part, the land* so 
rrlinf{ul«hrd shall be subject lo lettlemenl and entry under the 
reclamailon law." 

Sec. II. Thai whenever wnlcr is ikviiiliibic and it is impracticable lo 
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apportion operation and maintenance charges &s provided in section 
five of this act. the Secretary of the Interior may, prior to giving 
public notice of the construction charge per acre upon land under 
any project, furnish water to any enlryman or private landowner 
thereunder until such notice is given, making a reasonable charge 
therefor, and such charges shall be subject to the same penalties and 
to the provisions for cancelialion and collection as herein provided 
ior other operation and maintenance charges. 

Sec. 12. That before any contract is let or work begun for the 
<::onstruciion of any reclamation project hereafter adopted the Secre- 
tary of the Interior shall require the owners of private lands therc- 
■■jnder to agree to dispose of all lands in excess of the area which 
lie shall deem sufficient for the support of a family upon the land 
■»n question, upon such terms and at not to exceed such price as 
the Secretary of the Interior may designate; and if any landowner 
^hall refuse to agree to the requirements fixed by the Secretary of the 
IMnterior, his land shall not be included within the projects if adopted 
r^OT construction. 

Sec. 13. That all entries under reclamation projects containing 
:^more than one farm unit shall be reduced in area and conformed to 
^ single farm unit within two years after making proof of residence, 
improvement, and cultivation, or within two years after the issuance 
^y{ a farm-unit plat for the project, if the same issues subsequent 
to the making of such proof; Provided, That such proof is made 
~^vithin four years from the date as announced by the Secretary of the 
interior that water is available for delivery for the land. Any 
■^ntrjTnan failing within the period herein provided to dispose of the 
■excess of his entry above one farm unit, in the manner provided by 
3aw. and to conform his entry to a single farm unit shall render his 
«ntry subject to cancellation as to the excess above one farm unit: 
Provided, That upon compliance with the provisions of law such 
«ntryman shall be entitled to receive a patent for that part of his 
■«ntry which conforms to one farm unit as established for the project : 
Provided fwther. That no person shall hold by assignment more than 
«ne farm unit prior to final payment of all charges for all the land 
lield by him subject to the reclamation law, except operation and 
anaintenance charges not then due. 

Sec 14. [Amended by Act of July 26, 1916, below] ' 
Sec. 15. That the Secretary of the Interior is hereby authorized 
to perform any and all acts and to make such rules and regulations 
as may be necessary and proper for the purpose of carrying the pro- 
-visions of this act into full force and effect. 

Sec, 16. That from and after July first, nineteen hundred and 
fifteen, expenditures shall not be made for carrying out the purposes 
*The original section read as follows: That any person whose land 
or entry has heretofore become subject to the reclamation law, who desires 
■to secure the benefits of the extension of the period of payments pro- 
dded by this act, shall, within six months after the issuance of the first 
poblic notice hereunder affecting his land or entry, notify the Secretary 
«I the Interior, in the manner to be prescribed by said Secretary, of his 
acceptance of all of the terms and conditions of this act, and thereafter 
K« lands or entry shall be subject to all of the provisions of this act. 
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of Ihe reclamation Uw except out of appropriations made annually by 
Congress tiierefor, and the Secretary of the Interior Nhall. for the 
fiscnl year nineteen hundred and iixicen, ntid anniially thereafter. 
In the rcKular Qook of KstlnialcH, siilmiU to ronKrcH e*tlmatci of 
the amount of money ncccttHiiry to be expended for carrying out any 
or all of the puri)use!i nulliorizcd li^ the redumation law, inctudinK 
the exicniiion am completion of existing projects and unlti thereof 
and the construction of new projects. The annual appropriation! 
made hereunder by Congress for nuch purposes shall be paid out of 
the reclamation fund provided for by the redamntion law, 

tgi4— Act o( Oct, 3, igi^ (.l8 Stat., yjy) — An act to authorize ihe j 
reservation of public lands for country narks and community J 
centers within reclamation projects, ami for other purposes. 

That the Secretary of the Interior be, and he is hereby, authorized 
to withdraw from other disposition and reserve for country parks, 
public playgrounds, and community centers for the use of the resi- 
dents upon the lands such tracts as he may deem advisable not 
exceeding twenty acres in any one township in each reclamation 
project or the several units of such reclamation prnjects under- 
taken under the act of June seventeenth, nineteen hundred and two. 
known us the reckmnlion act. 

Sec. a. That auhjecC Co the provisions hereinafter contained every 
such tract of land ao set apart shall he supplied with water from tlic 
Government irrigation system, the cost thereof to be charged to the 
remaining lands of the projects as a part of the construction chargt 
of such project, and shall he muintained and used in perpetuity by 
the people upon said reclaimed lands for a pleasure park, public 
plavgrouiid. and community center. i 

Sec, 3. That for the purpose of carrying out and effecting the 1 
objects of this act the Secretary of the Interior is authoriicd to j 
enter into a contract with the organization formed by the ownen • 
of the lands irrigated within said project or project unit pursuant 
to section six of the act of June seventeenth, nineteen hunored and 
two, stipulating and providing that the organization will maintain 
and use such 01 the lands so reserved for the ourposes prescribed In 
this act as such organization may desire, mid iliat upon fnihire to so 
maintain and use such lands, or in the event that same shall be per* 
mltted to be used or occupied for other purposes than those stlpulstcd 
in this act, the control of the lands shall revert to the United Statei. 

Sec. 4. That any of such lands not contracted for in accordanet 1 
with the provisions of section three of this act within ten yeanl 
from the time water is available for Ihe same, or sooner, if thai 
Secretary of the Interior may deem it desiriilde, shall be dispoud 
of In accordance with the public-land laws applicable thereto, and 
the proceeds from the disposition of lands reverting to the United 
States under the provisions of this act, and from sales of water 
rights, shall he covered into the reclamation fund and placed t^lie 
credit of the project wherein the lands are siiuate. •■^— 
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'SIS— Act of Mar. 4, 1915 (38 Stat., 1215) — An act for the relief of 
homestead entrymen under tbe reclamation projects of the 
United States. 

That any person who has made homestead entry under the act of 
J"une seventeenth, nineteen hundred and two (Thirty-second Statutes 
at Large, page three hundred and eighty-eight), for land believed 
*o be susceptible of irrigation which at the time of said entry was 
^xvithdrawn for any contemplated irrigation project, may relinquish 
'%he same provided that it has since been determined that the land 
wmbraced in such entry or all thereof in excess of twenty acres is 
3iot or will not be irrigable under the project, and in lieu thereof 
3nay select and make entry for any farm unit included within such 
irrigation project as finally established, notwithstanding the pro- 
visions of section five of the act of June twenty-fifth, nineteen 
hundred and ten, entitled "An act to authorize advances to the 
reclamation fund." and so forth, and acts amendatory thereof: 
Provided, That such entryman shall be given credit on the new entry 
for the time of bona fide residence maintained on the original entry. 

I igi6— Act of July fl6, 1916 (39 Stat., 390) — An act to amend section 
14 of the reclamation extension act approved August 13. 1914. 

That section fourteen of an act entitled "An act extending the 
' period of payment under reclamation projects, and for other pur- 
poses," approved August thirteenth, nineteen hundred and fourteen, 
' be amended so as to read as follows: 

"Sec. 14. That any person whose land or entry has heretofore 
become subject to the reclamation law, who desires to secure the 
benefits of the extension of the period of payments provided by 
this act, shall, within six months after the issuance of the first 
public notice hereunder affecting his land or entry, notify the Secre- 
tary of the Interior, in the manner to be prescribed by said Secre- 
tary, of his acceptance of all the terms and conditions of this act, and 
thereafter his lands or entry shall be subject to all of the provisions 
of this act ; Provided, That upon sufficient showing the Secretary 
of the Interior may, in his discretion, permit notice of acceptance of 
all the terms and conditions of this act to be filed at any time after 
the time limit hereinbefore fixed for filing such acceptance shall have 
expired, conditioned, however, that where the applicant for such 
acceptance is in arrears on construction charges he shall at the time 
of acceptance pay such installments of the construction charge as 
he would have been required to pay had he accepted this act within 
the time limit hereinabove fixed, plus the penalties that would have 
accrued had he so accepted, and such applicant shall thereafter be 
upon the same status that he would have been had he accepted the 
provisions of this act within the time limit hereinabove fixed, and 
thereafter the lands or entry of any such persons so filing such notice 
of acceptance shall be subject to all the provisions of this act." 
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tgiT— Act of F«b. 15, 1017 (39 Slat., 920)— An act lo amend KClion 
one of the aei of Auftuxt 9, igiz. providing (or patent! on 
reclamation entries, and for other purpose!. 

That the prnvino lo iicction one of the act of Au^al ninth, nint- 
teen hundred and twelve, fTliirty-iieventh Statuten, page two hundreil 
and *ixty-fivr), entitled "An net providing for patents on reclama- 
tion entries, and for other purpuien," he amended to rend an followi: 

"Provided, That no such patent or final water-right certificate (hall 
iiiue until after the payment of all sums due the United State* on 
account of such land or water right at the time of the submiMionof 
proof entitling the homestead or desert-land enlr^an to such |inteni 
or the purchaser to luch fmal water-right certificate." 



APPENDIX 6 
FINANCIAL STATEMENTS 

Explanatory Note 

lents showing appropriations, receipts, expenditures, and 
data for a series of years constitute the most effective 
;ans of exhibiting the growth and development of a service, 
le fact that Congress has adopted no unitorm plan of appro- 
for the several services and that the latter employ no 
plan in respect to the recording and reporting of their 
and expenditures, it is impossible to present data of this 
' according to any standard scheme of presentation. In the 
ome services the administrative reports contain tables show- 
cial conditions and operations of the service in considerable 
I others financial data are almost wholly lacking. Careful 
i in all cases been made of such data as are available, and 
: has been made to present the results in such a form as wilt 
lie financial operations of the service in the most effective 
circumstances permit. 
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^1 FINANCIAL STATKMF.NTS ^M 


^m I ^M 


^V Total KEcitPTit of DiaBUHMUKNH or 


^H Rkclauatiun FuNt) TO JuNt 30, 1917 


^1 Receipt! 


Expenditure* 


H SaIci of public landR 


Primary projects. $119,533,643.57 


■ Audited $91,890,083.85 


Secondary projecti 1,004,109.34 
Indian projects... 3.907,137'n 
MiscBllaneoui ... 4>479.8»i.63 
Rio Grande Dam 1,000,091,78 


^ Not yet audited 


(citimnted) . . •1,300,000.00 


Sale of town lite 


lot* 333.163-37 

Rio Grande Dam 




Total $138,934,863.43 


appropriation . . . 1,000,000.00 




Advances to Re- 




clamation fund 




(Act of June 2$, 


11 


1910) 17,000,000.00 




Collectiona 




Conttruction 


^^^H 


chafMi 4,796,734.9t 


--^^^^^^H 


Operation and 


v^^^^^^^l 


maintcnonce 




char^« (in- 


^^^^^^H 


cluding tein- 


^^^^^^^M 


porflry water 

rcntnfs) 7,191,291.14 


"^^^H 




Sale of power 


^H 


and light i,Sn3.5'697 

Mine, salei 8,064,737.04 

Misc. lervicea... 1,619,856.36 






-^^^1 


Transportation re- 




funds ........ 338,434.03 




Forfeiture by bid- 


^^^^^^M 


ders and con- 




tractors 83,758.71 




Over disburse- 




menu 39.9*3-45 


Balance in Recla- 


From Indian Ser- 


mation F u n d, 


vice 3.{)93.333-69 


July 30, 1917 .. 1,928,980.08 


Total $ii3,iti,84a.m Total $130,853,843. <t 


•Deduct itles of 


public lands not 


yet audited and 


not taken into Re- 


clnmalion Fund, . 1,300,000.00 




Total $130,853,843.51 
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TABLE 2 

Total Receipts and Disbursements of Reclamation Fund 

TO June 30, 1917, by Years 



Fiscal 


Total 


Total 




Years 


Receipts 


Disbursements 




I9OI 


$ 3,144321.91 










1902 


4,S8S»S20.S3 










1903 


8,7i4,23&97 


$ 269,094.47 




1904 


6,826,96443 


1,513431.22 




1905 


4,806,854.24 


3,767,921.78 




1906 


5,189,261.13 


7,io7,7iS.90 




1907 


9,072,116.16 


12,533,916.06 




1908 


9,961,608.88 


11,800,025.12 




1909 


8,519,891.76 


10,390401.84 




I9IO 


8,810,880.56 


10,050,736.30 




191 1 


8,239,361.71 


9,SS6,33i.62 




I9I2 


8,127,551.68 


11,663,199.00 




I9I3 


6,115,810.61 


8*791,905.27 




I9I4 


9,717,890.3s 


10437,940.81 




I9IS 


14,177,564.7s 


14,213,172.90 




I916 


8,518,265.80 


8,805,940.21 




I9I7 


6,325,239.04 


8,023,129.93 




Total 


$130,853,842.51 


$128,924,862.43 
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STATISTICS OF CONSTRUCTION 

Statistics of Construction, June 30, 1917 * 



LANDS 

^timated area of projects on completionr- 
^timated area to which service was pre- 
pared to supply water 

oder contract 

Water rights 

Rental contracts, etc 



eservoir capacity available 




3»o72,79S* 

1,797,811 

i,39S>939 
(597,631) 
(778,308) 



CANALS, DITCHES, AND DRAINS 

anals over 800 second-feet capacity 

anals 301 to 800 second-feet capaaty . . . 
anals 50 to 300 second-feet capacity . . . 
anals less than 50 second-feet capacity. 

Total canals 



aste-water ditches 

rains, open 

rainSf closed 



Total. 



Grand total 



62,451 

37,719 

29,134 
(12,724) 

(16,410) 



TUNNELS 



Limber 

aagth, feet 



storage and diversion dams 

asonry 

arth 

ock fill and crib 

Total 



Acre-feet 

9,193,800 



Miles 



401 

66s 

1,678 

7,226 



9,970 



456 

575 
149 



1,180 



11,150 



94 
141,987 



Cubic yards 

2,083,376 
9,818,103 

1,155,763 



13,057,242 



* Includes data on Indian projects. 

'Including areas furnished temporary water supply. 
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^^H mtcn AND LEVUl 


MUCH 
94.S 




4,- 


^^^^^^^L rANAtHTDUCTUXZI 


Concrete 


1 


go) 
I,A60 
7.9«> 
■3r7S4 












"4,468 




SRIDOEi 


Numbv 


I 


104 

413 

4,«66 

MS 


t 








Tot,al 


S.»'7 


< 


CULVK1T8 

Cononte 


>.'54 

1,346 

930 

3,068 


> 
4 
4 




Wood 


Total 


6.088 


Jl 


MPS 


Linear (ed 

1,04 


Metal 
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Number 
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76 

674 

■ ,670 
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36 

5" 
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Total 
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r^engthy miles, 



CANALS UNED 



BUILDINGS 

number.. 

do. . . 

plants do. . . 

Piamping stations do. . . 

Sanis, storehouses^ etc do. . . 

Total 



WELLS 

Number and depth 



COMMUNICATIONS 

Roads 

Railroads 

Telephones 

Transmission lines 



POWER DEVELOPED 

Water and steam horsepower 



EXCAVATION 

I, earth 

2f indurated material 
3>rock 



Total 



_»iAP cubic yards. 

^AViNG square yards. 

^ONCEETE cubic yards. 

barrels. 



Concrete 



296.9 



Wood 



4.1 



79 
S66 

26 

67 

446 



1,184 



Number 



391 



Depth 



Miles 



Feet 
34,583 



902 

83 
2,822 

442 



47,361 



Cubic yards 

133,043,727 
8,882,812 

7,859,995 



149,786,534 



1,527,920 

749,395 

2,942,775 
2,741,763 



APPENDIX 8 
BIBLIOGKAMHY 

I^XPLANATOBV NOTt 

The bibIioKr«phie> Appended to (he «cvcri(l monographi aim to liX 
only thoM works which deal directly with the tervlceB to which t^fluT 
relate, their history, uctivilici, organization, mcthodi of bu^n ^^*h 
problem!, etc. They are intended primarily to meet the need» ot 
ihoie pcrioni who deiiirc to make a further iiudy of the wrv^b-CM 
from an admlniMratJve ilandpoint. They thus do not include ^ 
titlci of publicaliona of the icrvicci thcnisclvci, except in so fa r""'. " 
they treat of the nerviceR, their work and problem*. Nor do t^MicY 
include books or articles dealing merely with technical features oL bcr 
than administrative of the work of the lervices. Jn a few cs ^w" *' 
explanatory notes have been appended where it was ihouKht t^^^ 
would aid in making known the character or value of the publicatz^Sltxi 
to which they relate. 

After the completion of the leriei the bibliographies may^ ^f 

assembled and KCparuicly publiiibed as a bibliography of the Admi^^wi)- 
trative Branch of the National Government. 

COMTBMTB 

llibliographics I- 6 

nfhcial publicattoni 7- ^'^ 

Unofficial publications: Books and pamphlets 119- ^59 

Unofficial publications: Periodicals 160- ^0^ 

Periodical articles — general i66-,^|™ 

Periodical articles— projects (by states) 3°?"-^?3 

Manuscripts SSM--****^ 

Bitll.IDOKAPtllKI 

I U, S, Drfl. of agricullur0. Library. I.ist of references •* 
publications relating to Irrltcation and land drainage. Wa^**/ 
tngton, Govt, print, off., 1903. 181 p. (!u Bulletin no. ^' ' 
fl,7;8 tillM, arranged in an author H»t, periodical lilt, and amJ**" 
Ject index) 

a Office of experiment slationt. Organiiation, work, ^*^" 

publications of irrigation investigations. [Washington, G(7'^''' 
print, off.) 1909. la p. 

3 Reclamation service. Index. First to tenth annual •'*! 

ports of the Kcchmation service. (/« itt Tenth anr»«-»*' 
report, ipto/iQii.) Waithington, Govt, print, oft., 1912. I*' 

351-90. 
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U. S. Reclamation service. List of engineering articles [relating 
to the work of the Service] With index, no. I-4. Washing- 
ton. Govt, print, off., 1915-1918. 

[Reprinted from the rath. r4th, 15th and i6th annual reports 
of the U. S. Reclamation service) 

Publications of the United States Reclamation ser- 
vice ... for sale by the U. S. Reclamation service, Wash- 
ington, D. C, December, 1917. [Washington, D. C, 1917] 
85 p, (List of publications no. 4) 

Reports and bulletins relating to the work of the 

Reclamation service. (In its Publications. Washington, 
1917. p. 47-56) 

['"Annual reports, Secretary of the interior; Annual reports and 
Water-supply papers of the Geological survey; General land 
office bulletins: Bureau of mines bulletins; Department of agri- 
culture: Bureau of plant industry. Bureau of soils, Office of pub- 
lic roads and rural engineering; Smithsonian reports separates; 
National geographic magazine separates"] 

Official Publications 

Beadle, John B. Prt^ress in reclamation o£ arid lands in the \ 

western United States, . . . Washington, Govt, print, off., 
1916. p. 467-488. (Smithsonian institution. Publication 
2401) 

("From the Smithsonian report for 1915." "Continuation of papers 
printed in the Smithsonian reports for 1901, pp. 407 to 423; 
1903, pp. 827 to 841; 1904, pp. 373 to 381; 1907, pp, 331 to 345; 
1910. pp. 169 to 198," by F. H. Newell.] 

Greely, Adolphus W. Report on the climate of Colorado and 
Utah, with particular reference to questions of irrigation and 
water storage in the arid region . . . Washington, Govt, 
print, off., 1891. 70 p. ([U. S.] 51st Cong., 2d sess. House. 
Ex. doc. no. 287) Serial no. 2868 

Hinton, Richard J. Irrigation in the United States. A report 
prepared . . . under the direction of the commissioner of 
agriculture. Washington, Govt, print, off., 1887. 240 p. 9 pi. 
([U. S.] 49th Cong., 2d sess. Senate. Misc. doc. no. 15) 
Serial no. 2450 

Irrigation in the United States. Being a 2d ed. of Miscel- 
laneous document no. 15, Forty-ninth Congress. Washington, 
Govt, print, off., 1890. 386 p. 

[Sist Congress, rst session. Senate, Report 928, pt. 6. Revised 
edition prepared by order of the United Slates Senate Special 
committee on irrigation and reclamation of arid lands] 

Newell, Frederick H. Proceedings of first conference of engin- 
eers of the Reclamation service, with accompanying papers . . . 
Washington, Govt, print, off,, 1904. 361 p. (U. S. Geological 
survey. Water-supply and irrigation paper no. 93) 
[Conference held at Ogden, Utah, September 15-18, 1903] 
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Newell, I'rcderick il. Hrocccillngi of lecond conference of en- 
glneem of the Reclninntlon service, with Bccompanylnz _ pi- 
pers . . . W&sliington, Govt, print, off., looj. 267 p. (U . S. 
(icoloitical Survey, Wuter-Rupply and irrigation paper no. 
146) 

(Conference wa* liclil it El Paio, Tex., November 14 to 18, 1 -VH. 

and adjourned to Waihinirton, 0, C, where It wan coniii^ urd 
from Janunry g to 14. igoj] 

■ ■ I'rojreM in reclamation of arid land* in the we«ti «?rn 

United Staten, WuKhington. Govt, print, off,, 1911. p, t<it>- 
98. (Smithaonian inilitution. Publication 3019) 

[From the Smlthiunian report for ipia Srt olio Beadle, Jo/»^ 
D, Frogrcia in reclamatian of arid landi | 

The public land* and their water supply. Kxtract from th^^>. 

Kixteenth annual report of the Survey, Ifi94-()S , . . Waih- 
ingtoii. Govt, print, off,, i8fj5. p. 457-533- I'lui- 

NcwlundN, FranciH G. Dcvelooment of the West. Articles on 
western topics, entitled: "WaierinK the desert," "National 
irrigation as a social problem," and "Dt^ farming." Wash- 
inKlon, Gnvt. print, oft,, 1914. t6 p, ([U. S.J 63U Cong., ad 
sciB, Senate, Doc. 5S8) Scriul no, (i^ffo 

The Reclamation service And Its work, Remark! . 

in the Senate of the United Slates, July 31, 1912. Washiq 
ton, 1913. 16 p. 

Storage reservoirs — the arid-land question. Speech . . . 

in the Hou» of rcpresentativci, Wrdnesdny, Junuiry g, igoi. 
WashinRton [Govt, print, oft.] I901, 30 p, 

U, S. Board of army eneinccrt on reclamation proieclt. Fund 
for recl.imution ot arirl lands. McsNiiKe from Inc. President 
of the United States transmitting a report of the Board of 
army engineers in rehuion to the reclamation fund . . . 
Washington, Govt, print, off.. 191J. 197 p. (61st Cong., 
3d sess. House, Doc, 1363) Scrini no. (t022 



[Report submitted to the Secretary of the Interior, Sioned (p. 
10) lohn Middle . . . W, C, Unit lift , . , Wm. W. Harts . . . 
C, w. Kut); . , . H, RurKeso , . , This Hourd made an Inspection 
of nearly sll the iirojccis (rom July aB to Oct. aa, 1910. Public 
hcarinKs were hrbl on euch projecl. The cost of this inspection 
to the lieduniutioii fund wui $i.vXB.r)v| 

Bureau of the census. Irrij[iition, (In its Twelfth census 

of the United States; 1900. A({ricTdture. Part II. Crops 
and irrigation, Wasliingum, 1903. p. 797-880) 

Irrigiition and irriKUicd crops, (In Ut Thirteenth 

census of the United Slnlrs . . . Almtnici of the census. 
Washington, 191^. p. ^ii\-T,j) 

Irrigatmn in the United States; 1903. Washbtf- 

ton, Govt, print, off., 1904, 9a p. (Bulletin 16) 
[Prepared under the supervision of I^ Grand Powers, chief 
stailsticUn for agriculture, by Clarrnce J. HlHnchard of the 
Geological survey, r/. p. si 
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U. S. Census office, iith census, 1890. Report on agriculture 
by irrigation in the western part of the United States at the 
eleventh census: 1890. [By] F. H. Newell, special agent. 
Washington, Govt, print, off,, 1894. 336 p. 
["Appendix. Data concerning water supply"; p. 285-324] 

Congress. Joint commiltee to investigate Interior depart- 
ment and Forest sen-ice. Investigation of the Department 
of the interior and the Bureau of forestry. Hearings . . . 
Washington, Govt, print, off., 1910. 7 v. 
[Includes testimony of F. H. Newell, Arthur P. Davis and others 
concerning the work of the Reclamation service. See Index in 
last volume] 

House. Commiltee oh appropriations. Reclama- 
tion service. Hearings before subcommittee of House com- 
mittee on appropriations ... in charge of permanent appro- 
priations. Sixty-third Congress, second session. Washing- 
ton, Govt, print, off., 1914. 387 p. 

Reclamation service, 1916. Hearings before 

subcommittee of House committee on appropriations . . . 
in charge of sundry civil appropriation bill for 1916. Sixty- 
third Congress, third session, Washington, Govt, print, off,, 
1915- 339 P- ^ 

Sundry civil bill, 1917. Hearings before sub- 
committee of House committee on appropriations ... in 
charge of sundry civil bill for 1917 on appropriation for the 
Reclamation service. Sixty- fourth Congress, first session. 
Washington, Govt, print, off., 1916. 72 p. 

Sundry civil bill, 1918, hearings before sub- 
committee in charge of sundry civil appropriation bill, 1918, 
on appropriation for Reclamation service. Washington, Govt. 
print, off., 1917. 96 p, 

Cotnmittee on expenditures in Interior dept. Re- 
port in the matter of the investigation of the Salt and Gila 
rivers — reservations and reclamation service . . . Washing- 
ton, Govt, print, off., 1913. 736 p. plates, fold, maps, diagrs. 
(62d Cong., 3d sess. House. Rept. 1506) Serial no. 6339 
[Includes Hearings, in Phoenix, Ariz., Apr. 23- May 2, 1912. 
"Views of the minority," signed, F. W. Mondell, Chaa. H. Burke: 
P- 735-736] 

Commiltee an irrigation of arid lands. Adminis- 
tration of the Reclamation act. Hearing, Feb. i-ii, 1910. 
Washington, Govt, print, off., 1910. 59 p. 

Appropriation bill for fiscal year ending June 

30, 1916. Hearings ... on the bill making appropriations 
out of the Reclamation fund for the Reclamation service for 
the fiscal year ending June 30, 1916. Dec. 16, 17, 18, 21 and 

31, 1914, and Jan. 4, 5, 6 and 8, 1915. Washington, Govt. 
print, off., 1915. 242 p. 

[Issued in two pamphlets, consecutively paged ] 



u 



r 






136 THE U. S. RECLAMATION SERVICE 

31. U. S. ConfiresJ, House. C'owmillei- on irri/ialion of arid lai 
Extending proviHiotiM of rcctmnation net to Hawaii. ^Hi 
In;, J&n. aa, 1900, on H. 15141. Wanhintcton, 1909J 14 -y, 

[Suietnenti of F. II. Newell and G. D. McClellan] 

3a Kxicimion of period of payment under recl^a- 

niation orojectB. IlearluK* ■ . ■ on H, R. I^gat . . , F^Vj. 
a8 [—Mar. aB] 1914, [Vt. i-i] WuHliington, Govt, prix-ml. 
off., igi4. a^, 16 p. 

33 — — — — Garden City projrct (Correspondence) no. i 

— Heartnu;)! ... on S. 6784, 11 bill providing for the relief 
of the Garden City (Kaniiait) water UHen' aMocIatlon . . . 
Wanhlnglon, Govt, print, olT., 1913. i pam. (16 p.) 

34 Garden City {Kannas) project. Hcarin|[R . - . 

on S. aat, an act for llie relief of the Garden ('iiy water u»c«~«' 
axHDclation . . . April 11, 1914. WnihlnKtan, Govt, prirmt. 
ofT., 1914. 16 p. 

35 Hearingi . . . relatlnK to project* for the l*- 

rlffation of arid landii under the nallaiml IrriKatlon act ars<l 
the work of the divlilon of IrrlKation invemlfintiona of tt-»f 
Agricultural department In connection with irriKition of arSd 
landa . , . WainlnKton, Govt, print, off., 1905. 159 p. {58«* 
Cotift,, 3d se»». Home. Doc. no. 3R1) Serial no. 483a 

26 Hearinfcs . . . rclntinK to the reclainaticti 

work of the (fovernmcnt under the niitioiiul irrigation «CEt, 

April 16 to 30, 1906, WnMhington, Govt, print, off.. I9<»*- 
346 p. 

37 Hearings . . . I'ebruury 1. a, 3, 5, 8, 9. T ~' 

II, 1909, relating to present condition of the reclamation proj- 
ects, returns to the fund, organiiutlon and methodi of w o^^ 
of the Reclnmation service. Washington, Govt, print. oHf'r 
1909. 144 p. 

38 Hearings . . . April 33; June i and 8, 19C *■ 

KeJBting to proposed legislation, prenent condition of reel ■** 
mation projects, returns to the reclamation fund, builo^ *■ 
methods of the Reclamation service, succeia of Mttle^P"*- 
WnshinKton, Govt, print. otT., igto. rSg p, 

39 Henrlngi . . . Relating to proposed leglslati^^ "' 

present condition of reclnmation project*, lucceis 01 ■ettlc'*''' 
returns to reclamation fund, crops, etc, January 37, Febf *" 
ary 3 &nd 8, 1913, Washington, Govt, print, off.. 191a. 353 P' 

40 Irrigation In Nebraska, Hetrlng; on H. /■ 

re*. 31 s relating to Irrigation nrojceti in the itate J^' 
Nebra»ka. Aug. 13, 1914. Wasliington, Govt, print, a*'' 
1914. 35 p. 

41 — Irrigation projects. Hearings . . . Feb. ^' 

191a. Washington. Govt, print, off., 191a. a6 p. 



[Statements of Carl llsydon, John P. Orme and othifi] 
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' U. S. Congress. House. Committee on irrigation of arid l^nds. 
I Irrigation projects. Hearings , . . concerning proposed 
I changes in the reclamation law. [H. R. 20490] Feb. 23, 1912. 
I no. 2. Washington, Govt, print, off., 1912. p. 27-36. 

[—^^ Irrigation projects. Hearings. Statement of 

f Mr. James T. Whitehead, of Mitchell, Neb. March 2, 191a 
I [on H. R. 20490] Washington, Govt, print, off., 1912. 24 p. 

I- Irrigation projects. Hearings . . . Town site 

I improvements. Mar. 13, 1912. no. i. [H. R. 10443] Wash- 
ington, Govt, print, off., 1912. 26 p. 
[Staleraents of P. P. Wells and W. D. Buchholi] 

Irrigation projects. Town site improvements. 

no. 2. Hearings . . . on H. R. 10443 ■ - ■ ""d on H. R, 22873. 
April 20, 1912. Washington, Govt, print, off., 1912. 18 p. 

(Statements by Mr. Mondell, Mr. F. H. Newell and others] 

Proposed irrigation projects. Hearings . . . 

April 15, 1916. Washington, Govt, print, off., 1916. 34 p. 

Reclamation of arid lands . . . Report [with 

views of the minority. To accompany H. R. 9676. Wash- 
ington, Govt, print, off., 1902] 18, 17 p. (57th Cong., ist 
sess. House, Rept. 794) Serial no. 4402 

(A bill appropriating the receipts from sale and disposal of public 
lands in certain states and territories to the construction of irri- 
gation works for the irrigation of arid lands, cf. (pt. 1, p. i] 
The Majority report strongly urged the passage of the bill; the 
Minority report declared it to be unconstitutional and imprac- 
l ticable] 

Stimulation of food production under reclama- 

Ition projects. Hearings ... on H. R. 2913 a bill to 
stimulate the production of food upon private and public 
lands within the reclamation projects and for other pur- 
poses . . . April 16, 1917. Washington, Govt, print, off., 
I 1917. 25 p. 

I Stimulation of food production . . . Report, 

I [To accompany H. R. 443i] [Washington, Govt, print, off., 
1917] II p. (6sth Cong., ist sess. House. Rept. 107) 

I Title for homesteaders on reclamation proj- 

I ects. Hearings ... on H. R., 23342 . . . May 11, 191Z. no. 
f I. Washington, Govt, print, off., 1912. 5 p. 

. To promote the reclamation of arid lands on 

I the public domain. Hearings ... on H. R. 262. Feb. 26, 
\ igi6. Washington, Govt, print, off., 1916. 28 p. 
I Committee on public lands. Hearings . . . relat- 
ing to the reclamation and disposal of the arid public lands 
I of the West. January 11 to 30, 1901. Washington, Govt. 
' print, off., 1901. 135 p. illus. 

' (Statements of Mr, Newlands, Mr. Maxwell, Mr. Newell, and 
Others ] 
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53 U. S. Congreu. House. Commillfe on ways and meant. Recla- 
mation Iwnds. lIcanngB before (he Cotnttiittce on w«ya and 
mean* iif the Ilouftc of reprciciiiaiiveii, 6iiit CongrcM, at) lei- 
slon, on ft. R. 18198, H. R. 19079. H. R. 31893, and S. 5705, 
I'chriiiiry 5, March «, 10, 11, J4, 15, 17, 28, 30, iqio. Wash- 
ingion. (jovt. print, off., 1910, 365, 2(>i&-2(tf,A p. 

54 Seltct cammiltee on irrigalion. Hearing! before 

the Select commitlce on irrigation, Houac of rcprcRcntativea, 
Ktfty-firiii CongrcHi, on the general subject of irrigation in 
the united Statcit [ February 6 to April 24, 1890] Waahing- 
ton. Govt, iirint. oft., 1890. 38. 1,^4 p. 

55 — Stualc Commillee on irrigalion and reclamaiion 

of arid Utwts. Corbett tutincl claJmn, Shoshone project, Wy- 
oming, flearing ... on S. 4863. a bill auihorixing . . . the 
Secretary of the interior to invenligate and aeitlc certain 
acconntt . . . Feb, 39, [913, April 37 and Mar. 4, 1912. Waih- 
ington, (iovt. print. olT., 1913. 18, 36, 19 p. 

56 Flood waters of the Rio Grande. Hearing be- 
fore a jtulicommittec ... on S. J. re». 18.3; a joint rcaolution 
for control and dintribution of the floud waters of the Rio 
Grande. Wanhington, Govt, print, off., 191.^. 41 p. 

S7 fiovcrnment ai(l throujfli district organisation*. 

HcaringB ... on S, 1933, a bill relating to the reclamation of 
arid, semi-arid, swamp, and overflow lands through district 
organ izat ion R, and authorising government aid therefor. 
March 38-31, T9TG, Wwhington, Govt, print, off,, 1916, 
"33 p. 

58 Issue of certificates by water iiscrB* assoota- 

tions . . . [Washington, Govt, print, off., ij)o8] 17 p, (6oth 
Cong., iBt KKS. Senate. Doc. 507) Serial no. 5369 

[Statement of P. H. Newell, director of the Rcclamatinn service] 

59 ^^ Private irrigation projects. Carey act. Hear- 
ing ... on private irrigation projects, Carey act. [Jan. 15, 
1913J . . . Washington, Govt, print. ol7., 1913. 34 p. 



Report ... on the investigation of irrigation 

projects , . . {To accompany S. Res. 334) Washington, 
Govt, print, off., igii. 9'7p. (6i« Cong., 3d scrr, Senate. 
Report i38t) Serial no, ^846 

.*ialt River irrigation project — Arizona. Hear- 
ing .. . on Sail River irrigalion project, Arizona. Febru- 
ary V), 1913 . . . Washington, Govt, print, off., 1913. 34 p, 

[Statement o( J. P. Ornie ami Daniel P. Joneil 

Suggestions for report of Senate Committee 

on Irrigalion. By Francis G. Newlands, [Washington, Govt, 
print, off., 1911"! 30 p. 

— — Select committee on irrigalion and reclamation of 
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arid lands. Report of the special committee of the United 
States Senate on the irrigation and reclamation of arid 
lands . . . Washington, Govt, print, off.. 1890. 6 v. illus. 
(51st Cong., 1st sess. Senate. Rept. 928) Serial no. 2707-8 



[Contents.— pt. 1. Report of committee and views of the 
minority. — pt 2 (vol. I). The Northwest — pt. 3 (vol. 11). The 
Great Basin region and California. — pt. 4 (vol. III). Rocky Moun- 
tain region and Great Plains. — pt. s (vol. tV). Statements by 
Director Powel! and other officers of the U. S, Geological survey. 
Consular reports. General report on irrigation in United States. 
Miscellaneous papers.— pt. 6. Irrigation in the United States. By 
R. J. Hinton . . . being a 2d ed. of Misc. doc 15. 49lh Cong, 
2d sess.] 

TJ. S. Dept. of agriculture. Truckee- Carson -Lake Tahoe proj- 
ect. Letter from the Secretary of agriculture, transmitting, 
in response to House resolution no, 270, information relating 
to Truckee-Carson-Lake Tahoe project . . . Washington 
[Govt, print, off.,] 1912. 160 p. (62d Cong., 2d sess. House. 
, Doc. 451) Serial no. 6321 

05 Dept. of the interior. Demonstration farms. Letter . . . 

transmitting a copy of a communication from the Secretary 
, . . submitting an estimate of appropriation for establishment 
of demonstration farms in connection with the various recla- 
mation projects. [Washington, Govt, print, off., 1905] g p. 
^^ (S9th Cong., 1st sess. House. Doc. no. 213) Serial no. 4986 
*-*^ Expenditures on irrigation projects in Indian reser- 
vations, cost account of all moneys, from whatever source 
derived, expended on each project on Indian reservations, 
allotments, and lands, fiscal year 1916. Dec. 7, 1916. Wash- 
ington, Govt, print, off., 1916. 13 p. (64th Cong. 2d sess. 
^^ House. Doc. 1451) Serial no. 7241 

^~^7 General reclamation circular, approved May 18, 

igi6. Laws and regulations relating to the reclamation of 
arid lands by the United States. Washington, Govt, print, 
off., 1916. 72 p. 

Reclamation projects. Letter from the Secretary 

of the interior, transmitting information in compliance with 
Senate resolution of February ro, 1910, as to the amount of 
money required to finish reclamation projects now under con- 
sideration, and the amount of money expended upon each of 
the projects, etc. . . . [Washington, Govt, print, off., 1910] 
31 p. (6ist Cong., 2d sess. Senate. Doc. 376) Serial no. 
5657 

Waters of the Rio Grande and its tributaries. Letter 

from the Secretary of the interior, transmitting . . . orders 
and regulations of the Interior department touching use, ap- 
propriation, or disposition for irrigation of the waters of the 
Rio Grande and its tributaries in Colorado and New Mexico 
. . . [Washington, Govt, print, off,. 191T] 21, 197 p. (62d 
Cong., 1st sess. House. Doc. 39) Serial no. 6117 
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iFuncl fur rei^lumutiun of arid liindt. Mcmiaitc from ihe I'rcii- 
cnt of ihc Uiiilcd StatCR, lrun>milting a report o! the QuHrcl o( 
Briny enginceri in relation lu the reclamation fund. (Reprint 
from Houic doc. no. 1369, Sixty- Tiriit Congreaii, third icixion): 
p. I-IW] 

70 U, S. Dept. of Ike i»/mor. Carey act committee. Carey act 
projecti. Report of a conmiittee ajipoinlcd by the Secretary 
□f the interior to malte an invcitiKAtiun into and report upon 
the hitlory and present condition of the Carc^ act projcctn . . . 
Waihln^on, Govt, print. afiT,, 1913, 22 p. (63d ConK-. ,ld iieM. 
Senate. Doc. 1097) Serial no. 6365 

■, P. R. Dudley, F. W, Hanne. Carey act 
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Central board of review. Report of the Central 

board of review on the Carlxbad giroject, New Mexico. Rec- 
lamation record, July, 1916, v, ?: a98-,';o8. 

Report of the Central board of review on the 

Shoshone project, Wyoming, IJeclamuiion record, Oct., 1916, 
V. 7: 463-9. 

— Report of the Central board of review on the 

Belle Fourche project, South Dakota. Reclamation record, 
Dec, 191^1, V. 7: 549-50. 

Report of the Central board of review on the 

Salt River project, Arizona, Reclamution record, Jan., 1917, 
V. 8: 14-ai. 

— Report of the Centra! hoard of review on the 

Rlo Grande project. New Mcxico-Texaa. Reclamation record, 
Feb., 1917, V. 8: 8a-6. 

Report of the Central board of review on the 

Uncompah|{rc Valley project, Colorado. Reclamation record, 
March, 1917, v. 8: 127-33. 

77 Report of the Central board of review on the 

North Platte project, Nebranka -Wyoming. Reclamation rec- 
ord, April, 1917, v. 8: 179-8^. 

78 lingincrr dept. Preliminary examination of rener- 

volr iltea in Wyoming and Colorado. letter from ... the 
Chief of F.nEineerii, together with a report from Captain 
Chittenden of a prcllmmary examination made by him oT 
certain rcKervnir niteii in the Htaiei of Wyoming and Colo- 
rado. [Washington, Govt, print, off., 1897I no p. lllus. 
55th Cong., ad hcii. House. Doc. no. 141) Serial no, 3666 

{Captain Hiram M, Chittenden recommended that the govern- 
ment Hcqulre full title and Jurisdiction to any reiervoir Kile which 
it mi{(ht Improve and full riahts to the water neceisary to fill the 
reservoir 1 also that it shouM hulld, own, and operate the works, 
holdlnir the ilored waters free for public use under local regu- 
lations] 

79 San Carlos irrigation project, Arizona. Report to 

the lecretary of war of a bourtl of engineer officeri, United 
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States army, under Indian appropriation act of August 24, 
1912, on the San Carlos irrigation project, Arizona . . . 
"Washington [Govt, print, off.] 1914. 168 p. (63d Cong., 2d 
sess. House. Doc. 791) Serial no. 6755 
80 L7. S. Geiifrol land office. 1-aws and regulations relating to 
the reclamation of arid lands by the United States. Approved 
j\pril 29, 1912. Washington, Govt, print, off., I912. 39 p. 
(Circular no. 102) 
Geographical and geological sun-ey of the Rocky Moun- 
tain regio». Report on the lands of the arid region of the 
"United States, with a more detailed account of the lands of 
"Utah. With maps. By J. W. Powell . . . Washington, Govt, 
print, off., 1878. igs p, 3 fold. maps. (4Sth Cong., 2d sess. 
House. Ex. doc. no. 73) Serial no. 1805 
(The first scientific study of irrigation as an economic probh 

■ Geological survey. Report of progress of stream 

measurements for . . . igoi-1905 . . . Washington, Govt. 
print, off., 1903-06. 35 V. (Water-supply and irrigation paper 
no, 75, S2-85, 97-100, 124-135, 165-178) 

[Reports for 1896-1900 were published in pt. 4 of the l8th-22d 
annual reports of the Geological survey, supplemented by "Opera- 
tions at river stations," issued in the series of Water-supply and 
irrigation papers. Later reports issued under title : "Surface 
water supply", etc. (Water supply paper no. 201-214, 241-252, 
26f'2?2, zfil-z(K, 30'-3l2. 321-332. 351-362. 381-303)] 

Report on Soda Lakes investigation, Truckee-Car- 

son project, near Fallon, Nev., by Charles H. Lee, consulting 
engineer, and W. O. Clark, assistant geologist, United States 
Geological survey. Washington, Govt, print, off., 1916, p. 
657-706. 

Laws, statutes, etc. An act appropriating the receipts 

from the sale and disposal of public lands in certain states 
and territories to the construction .of irrigation works for the 
reclamation of arid lands and subsequent acts pertaining 
thereto. Washington [Govt, print, off.] 1911. 11 p. 

A bill to promote the reclamation of arid and swamp 

lands of the United States, and for other purposes. [Wash- 
ington, Govt, print, off., 1916] 9 p. (64th Cong., 2d sess. 
S. 7487) 

(Introduced in the House of representatives, Dec, 2, 1916, by Mr. 
Smith of Idaho, and in the Senate by Mr, Chamberlain of Oregon, 
Dec. 20, 1916. Reprinted in Irrigation age, Feb, 1917, v. 33; 
S9-60; also in Reclamation record, April, 1917, v. 8; 165-7.] 

~ Laws relating to the reclamation of arid lands by 

the United States. Washington [Govt, print, off.] 1911. 40 p. 

~ Office of experiment stations. Organization, work, and 

publications of irrigation investigations. [Washington, Govt. 
print, off.] 1909. 12 p. 
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I U, S. OfHce of irrigatioti inqmry. | Report on irrif[ation. 1893] 
Waihington, Govt. prim. oS., 1893, 4 v. In i. (524 Cong., 
itt iGRi. Senate ex. doc. 41) Serial no. 2899 
g -^— Prttidrnt, ii)0i-ii)0i) (Roojevelt) (Remarks on reclama- 
tion of arid land* ... in me»itiiKe of Dec. 3, 1901] (/m 
Compilation of llie mcnsiaKcii ami papers of the Prcil<]enta. 
New York, n. d. v. 15: 6655-8) 
3 Reclamation tervicc. Annual report. 1902 — date. Wash- 
ington, (iovt. print, off,, n;ij,i— date. 

["The Fir»l annual report (if the Reclamation tcrvice, dated Nov. 
so, igoa. itave a brief dencription of the location and condition of 
tne arid public lamU and lummarlzed the hiitor;^ of the national 
irriitation movement, the lawt recoBnixlnu IrriBation. and the 
condltlonii of the work of reclamation in Inc varioui italct und 
terrltorici, 

1'he Second annual report took up the icencral di»cu**lon of 
the rcclainaiion law, rccJling dccinioni of the Secretary of the 
Interior concerning it, and deicrlbcd In detad the work begun, 
ihowinH in particular what had been accompliahed In 1903. 

The Third and later reports continue a description of the work 
begun and operations carried on during the calendar yean to- 
gether with the Reclamation act and acts of Congress affecting 
operations thereunder. 

The Eleventh report prenenls a review of the conditions existing 
at the time of the passage of the Reclamation act, the operations 
and results accomplished during the decade, and mention of the 
lessons taught thereby. 

The Fifteenth report contains a hiilory of the construction of 
each project from the beginning of work to June 30, tgi6."] 

— bulletin of information for the Committee on ap- 

propriationi of the House . . . 64th Congress. Totir of In- 
■pectlon and examination of reclamation projccti, June i to 
July 15, 19IS. WnshlnKton, Gov. print, off., 1515, 36 p, 
{Suggestions for reclamation trip] 

— DlictiDiion of projects from the Thirteenth annual 

report tosether with detail estimates of work to be ac- 
compliihed with the money recommended for appropriation 
for the liscal year 1916 compared with expenditures during 
the fiscal year 1914. Washington, Govt, print, ofif,, 1915. 
Soo p. 

[Handliook* of the licclamation service] 

Instructions for accounting and fiscal aflfairs, 1909. Waih- 
ington, Gov. print. ofT., 190Q. 9 v. 

Instructions to operation employees. Truckce -Canon project, 
Nevada. 1906. 19 p. 

Instructions under act approved July 26, 1916, providing for 
acceptance of terms of reclamation extension act, [1916J 
3 P- 

Mnniiul of field accounting. Washington, 1907. 95 p, 

Manual of the United Stales Reclamation service. (Ed. of 
1917) A. !'. Davis, director . . . Waihington [Govt, print. 
off,] i9'7' .S66 p. 
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Operation and maintenance usi 

192 p. 
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operating force. A later edition of the ''use-book" 

in the Manual (1917) p. 3^-661 

, Reclamation scnfice. Irrigation projects 



[n. p.] 1913. 59 p. 
book. Washington, 1914. 
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Reclamation service . . . National reclamation of arid lands. 
[Washington, Govt, print, off., 1915] [24] p. 

Irrigation revival. [Suggestions by F. H. Newell 

to the members of the Interstate Irrigation Commission. Mar, 
10, 1915. Washington, 1915] 9 p. 

Organization of water users' associations, 1913. 

Washington, Govt, print, off., 1913, 31 p. 

Proposed work on reclamation projects during fiscal 

year 1918 with estimates of appropriation. Washington, Govt, 
print off., 1916. 70 p. 

Questions and answers relating to the Reclamation 

act and its operations. Approved by the acting secretary of 
the interior, September 21, 1909. Washington, Govt, print. 
off., 1909. 30 p. 
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^0^ Salt River project, Arizona. Limiting irrigable 

area of land. Jan. 15, 1914. [Wash., Govt, print, off.] 1914. 
64 p. 2 charts. 

^^7 Wind River project, Wyoming . . . report ... on 

the Wind River, Wyoming, project. Dec. 18, 1916. Wash- 
ington. Govt, print, off., 1917, 90 p. (64th Cong., 2d sess. 
House. Doc. no. 1767) Serial no. 7240 
U. S, Reclamation sennce. [United States Reclamation service 
in cooperation with state of California] 

'™ California. Engineer dept. California cooperative work. . . . 
United States Reclamation service in cooperation with state 
of California. Report on Pit River basin, by the Reclamation 
service office at Portland, Oregon. E. G. Hopson, supervis- 
ing engineer, O. W. Peterson, engineer. April, 1915. [Sac- 
ramento] California state printing office, 1915. 140 p. 

^°9 Cooperative investigations in California . . . U. S. 

Reclamation service in cooperation with the Northern Cali- 
fornia irrigation association. Report on Lower Pit River 
project . . . July, 1915. Washington, Govt, print, off., 1915. 
„„ 55 P- 

"^ Cooperative investigations in California . . . U. S. 

Reclamation service in cooperation with Iron Canyon project 
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aaiocialtoii. Report on Iron Canyon project . . . and Report 
by Board of review . . . Nov. 1914. 147 p. illui,, nupi. 
U, S, Rcclamalion service. [United Slate* Reclamation Mrvicc 

in cooperation with Mate of OrcKon] 
Origan Slate tnnlneer. Deichuten project . . . Portland, 
1914. 147 p. maps. 

^— Harney and Silver Creek projecti, irrigation and 

drainage . . . [Denver, Smith-Brooki pfcuj 1916. 91 p. 
m*pi. 

John Day i>roject, irrigation and drainage . . . 

[Portland, I'ortlund printing house company] 1916, 185 p. 
rnapi. 

- Malheur and Owyhee nrojectn. irrigation and drain- 
Denver, Smith-BrookN premi] 1916. zoi p. mapi. 
ichoco project and Crooked River inveittgatJona 
Va»hi '■ ■ ~ " '^ 

map. 



age . . . [Denver, Smith-BrookN premi] 1916. zoi p. mapi. 

Ochoco project and Crooked River inveittgatJoni 

. Washington, Govt, print, off., 1915. 98 p, 49 pf, fold, 

Rogiir River Valley project and Willamette Valley 
" h-B. ■ 



invefHigatloni . , . (Denver, Smitn-Brooks prcfm] 1916. 
p, maps. 

Silver Lake project, irrigation and drfiinage. [Port- 
land, Ore., Independent printing co,] rgis. 179 p. mapn. 

.^_ Warner Valley and white River projects (irriga- 
tion and drainage) . . . Washington, Govt, print. ofiT., 1916. 
I3J p. maps, 

U. S. Signal olfnt. Irrigation am! water Morsgc !n the arid 
regions, letter from the Secretary of war, transmitting a 
report of the chief signal officer of the army, in rcsponK to 
House resolution dated May 23, 1890, relating to Irrigation 



print, off., 1891. 356 p. 37 fold maps, 6 charts, (jist Cong., 



and water storage in the arid regions . . . Washington, Govt, 
' ~ " 356 p. 37 foltT maps, 6 charts. (5: ' " 
fix, doc, no 287) Serial no. 386f 
[CoNTitNTB.— Report on the elimaloliKy of the arid regions of 
the United States, with reference to irrioation, by A. WT Grecly, 
chief signal olliccr, U, S. army,— AppcnmccB, 1-64, (Oiarts and 
tables iif precipitation and temperature) — 6^67. Reports on 
climate of Arizona, New Mexico, California and Nevada, ' 
W. A. Glatsford,' 
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laa Blanchard, Clarence J, Home-making by the government, an 
account of the eleven immense irrigating projects to be opened 
In 1906, Reprinted from the National geographic magazine. 



BIBLIOGRAPHY 
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134 IiUcrnotional irri([fttioii coiiKrcH. Officitl nroceedingi. lit to 

aiiit congrci«e», 1891-1914, Salt I-Jike City [etc.] 1891-1914. 

, _ r In nrganitlnii lh« 

Thr diicDiilon* at tlirie coiisteun 
hcIpFil to formiilDiP t nntionul irri|{ution policy. "The paj)cri are 
putilinhfd nearly evtrv year uml contain nddraiKi by officUli of 
the Kcclntnation lervlec nnd oilirr*. The IsM tiiucd It for the 
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40a paget?'] 
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136 Jamei, George W. Reclaiming the arid Wcit; the atory of 
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". 7S-- I136I 
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I), 100,^ . . . [Now York, Thp Btanchard prtu, 
ft] p. 7 fold, ma[)i. 
151 Price, CliarlM R. Irri((«led UtnU of United Stnlo, Cat 

Mexico . . . Un AiiRclrii, Cal,, Scenic Americu puMIih 

CO.. 1908. 71 p. iilu*. 
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153 Smythc, William E. The comjueit of arid Amerin. (N 

and rev. cd.) . . . New York, The Macmlllan company, if; 

360 p. 

I Excdllrnt account of reclnmalion prujecl* and other Irriipil 

154 Teele, Ray P. Irri)[Bilon in the United Staici; a dlacuaiion 

tiR legal, economic and financiat aipecia . . . New York 1 
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G2 Irrigation, the only magazine published within the arid lands 
exclusively devoted to the earth's greatest industry, v. i, 
V. 2, no. I; Nov. 1909-May 1910. San Francisco, Cal., O. E. 
Chancy, 1909-10. 2 v. in i. illus. 
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drainage, and reclamation. 

64 The National advocate. Devoted to the reclamation of the arid 
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V. 95: 244-6. 
ify Ashbaugh, S. S. Elements of strength and weakness of the 
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357 U. S. lirdamatwn sennce. Aceountinn procedure in accountinit 
cliviiion, iliowing what accounts arc kept, reporti received, 
how they are checked, the UM made of them and their dli- 
poiltlon. Mar. 7, igii, aS t. 

398 Fir« to inird annual report! on ihc operation and 

maintenance of reclamation projecti. 1910-1912. 3 v. 

1 the Annual reporti gf the Reclama- 

^^ Index of circulars, tncmornnda, initnictioni, etc. 

Oct. I, 1003 — Apr. 30, 1911, 145 I, 
InMructionK ({ovcrning field accoiiiitino; on the Kit- 
math project. July 15, 1900. 9 I. [and exhlbTtii| 

Operation and maintenance diflcumiioni tQtz-tl. 
H. J-O, Q-S. v.p. 
ProceedinKH of the first annual conference of chief 

clerk* (accountuntB) held at Helena, Montana, Nov. 19 to 23, 

191 3. 334 1. 

Standard formn for contracts. 1913. 135 I, 

Northern division. Operation and maintenance 

conference, I'owcll, Wyoming, Nov. to-13, 1909. [99 I. 
— — Northern dnHtion. Operation and maintenance 

conference, Helena. Montana, Dec, 14, ic, 16, ion, 300 t. 
— Washington division. Operation and maintenance 

conference, annual meeting. North Yalcimu. 1910. 149 1. 
Willcockd, Sir William. Report on infipcclimi of reclamation 

projects, made May 32 to June aj, 1914. (On 61e In Dei>art- 

nient of the Interior) 

Jin addition to the msnuicripts mentioned above which are to 
Iw found in the Inntitute for Government Research, attention is 
called to the followlnn volume which forms an index to material 
in the reference lilirnry of the Engineering division of the Wash- 
ington office u( the Reclamation service; "Feature histories and 
project histories", a manuscript list of several hundred volumes 
of reports compiled tty projrci m'nnaKcrs concerning tlie various 
activities on the projects during the calendar year. These re- 
port! are In manuscript, arranitod ulphabeticairy by state, then 
ny proiect. The reference librarv and data ate. at the service 
of engmeen and others interested in irrigation"] 






AUTHOR INDEX TO BIBLIOGRAPHY 



[The arB.blc numbers refer 1 



Agricultural implemect manufsc- Campbell, J. L., 370 



turers, 141 
American society of irrigation 

engineers, 120 
Anderson, D. H., 385 
Arizona (Ter.) District court, 

318 

Ashbaugh, S. S., 167 

Bachc, Rene, 337 

Baldwin, E. H., 389 

Barri, J. G., 168 

Bartlett, D. W., 121 

Beadle, J. B., 7, 169 

Bennett, H. I., 362 

Biddle, John, 18 

Bien, Morris, 170 

Bixby, F. L., 346 

Blackmar, F. W., 171-172 

Blanchard, C. J., 21, 122-123, ^73" 

182. 307- 338-339. 383-384, 

390 
Blighton, P., 308 
Bliss, G. H., 340 
Borah, W. E., 183 
Boyd, Nathan, 377 
Branch, L. V., 358 
Brown, E„ 363 
Brown, H. A., 124-123 
Buchholz, W. D., 44 
Burgess, H., 18 
Burr, E. W., 184-185 



California. Engineer dept., 108- Farrell, F. D,, 209 
no Field, J. E., 210 



Carey act committee, 70 

Carter, O. C, S., 317 

Chamber of commerce of the 

U. S., 126 
Chapman, A., 336 
Chittenden, Hiram M., 78 
Clark, W. O., 83 
Clawson, R. R„ 341 
Coghlan. R. R., 371-372 
Cole, D. W.. 187-188, 364 
Coman, Katharine, 189 
Conference of engineers, ii-ia 
Conway, J. S., 356 
Cory, H. T., 231, 319 
Coulter, W. S., 359 
Cowhick, O. G., 198 

Davis, A. P., 23, 127-128, 199-202, 

309, 373 
Dean, W. H„ 203-204 
Deraing, W. C, 360 
Dibble, Barry, 343-344 
Dille, F. M., 345 
Dinsmoor, W. P. J., 327 
Dodge, O. v., 141 
Draper, W. R., 206 
Dudley, P. R., 70 
Dugger, J. B., 207 

Eggleston, W. J., 208 



■ 170 AUTHOR INDEX TO BIBLIOGRAPHY ^| 


H Finney, E. C, an 


Jarnen, G. W., 136 ^| 


^M Fletcher, Robert, ata 


Jone«, D. P., Si ^H 


^M Foley, Frank, lag 


^^1 


■ Forbea-Unduy, C. H., 3i3-»5. 


King, W. R.. 305, 333' 333-33J^^| 


■ 310, 36s 


Kuti, C. W^ 18 ^H 


ForcBt, Newton, 387 


^^M 


Foretlry a»d irrigalion. 160 


Unc, F. K., 334-336, 394 ^H 


Fortier, Samuel, 316, 346 


Ungfltt. W. C. 18 ^M 




Ijiwion, L. M., 333 ^^H 


Gardner, GlUon, ai? 


Ue. C1iarl» H., S3 ^H 


Gaylord, J. M., 347 


Leighton, M. 0., 337 ^^H 


Gillette, Fdward, ai8-at9 


I^m^nnger, U. V., 338-939 ^^| 


GlDiKford, W. A., 119 


Uonard. A. V., 3^7 ^H 


GravcB, C, B,. aoj, 933. 23a 


Lcwi«, A. D., 137 ^^H 


Gravea. J. H., 393 


LewiR, J. II.. 3K0 ^H 


Gray, F.. D. M., 130 


Unk, H. I)., 37'^ ^H 


Grceiy, A, W., 8, 119 


IJp[ilncoIl, j. n., 334 ^^M 


Gruniky, C. E„ 131 


I.idtepage. Mrs. Louella, 941 ^H 


Gunn, RIchardH and company, 


Lowell, J. H., 349 ^H 


396 


I'Undgren, Uontrd. 343 ^^H 


Ilanna, F. W., 70 


McClcIian. a B., 31 ^H 


Hardesty, W. P., 366 


McC'onncll. I. W., 328 ^H 


Harding, S. T., 132,935 


McFall, I.., 388 ^H 


Harti, W. M„ 18 


McKinney. }. M., 343 ^H 


Hayden. Carl, 41 


Mar«h, R. W., 339 ^H 


Hayit. S. H., 59 


Maxwell, G. H., 53, 163 ^H 


Heard, D. B„ 31a 


Maxjvfll'i Taluman. 163 ^H 


Hclburn, J. W.. 936 


Muyhcw, A. R.. 3S0 ^M 


Hcnny, D. C, aa? 


Mead, Kiwoofl, t38, 344.346 ^H 


Hill, r. C, 59 


Midr, W. U,. 139 ^H 


Hinton, R, J., 9-10, 63 


Minidoka railroad co., I40 ^^M 


Holt, L. M.. aa8-3ai 


Moiidell, R W., 38, 4S ^H 


Hopion, E. G., 378-379. 391 


Morton, 0, P„ 347 ^^M 




Murphy, D. W., 349 ^^M 




^^H 


ff.M, 133 


National advocate, 164 ^^^| 


Internatlonnl irrigation congreii. 




"34, 150 


iC>5 ^^H 


Irrigalion, 163 


Newell, 1''. H.. it.i4, sa, 33, 3^^| 


Irrigalion age. 161, 165 


45. 53> 5^' '01. !43-t47> *9^H 


IrrlKator, 165 


365 ^M 


1 1 


1 



^^ AUTHOR INDEX TO BIBLIOGRAPHY 171 ^| 


Newell, H. D., 381 


Tillinghast. P. H., 369 ^M 


Newlands, F. G., 15-17, 52, 62, 


Tracy, F. G., 155 ■ 


148, 366 


■ 


NimmQ, Joseph, 149 


Union Pacific railroad co., 156 ^M 




U. S. Board of army engineers, ^H 


Oddie, T. L.. 368 


138 ■ 


O'Donnell. I. D., 267 


Bureau of the census, 19-22 ^H 


Oregon. State engineer, HI 


Congress. Joint committee ^H 


Orendorff, U. G., 141 


[on] Interior department, ^^| 


Orme, J. P., 41, 61 


■ 




House. Committee on ap- ^H 


Page, A. W., 269, 330 


propriations, 24-27 ^^M 


Palmer, Frederick, 270 


Committee on expendi- ^H 


Parsons, T,, 331 


tures, 28 ^H 


Patch, W. W., 386 


Committee on irrigation, ^^ 


Patten, John, 150 


29-51, 54 


Paul, C. H.. 351-352 


Committee on public lands. 


Powell, J. W., 81 


52 


Powers, Le Grand, 21 


Committee on ways and 


Price, C. R., 151 


means, 53 




Senate, Committee on irri- 


Reclamation record, 105 


gaUon, 55^3 


Reed, v., 277 


Dept. of Agriculture, i, 64 


Roddis, E. E., 278 


Dept. of the Interior, 65-77 


Rolker, A. W., 332 


Engineer department, 78-79 


Roosevelt, Theodore, 89, 279 


General land office, 80 


Rowley, C. G.. 141 


Geographical survey, 8r 


Ruhl, A., 280 


Geological survey, 82-83 


Ryan, W. A., 281 


Laws, statutes, etc., 84-86 




Office of experiment stations. 


Savage, H. N., 357 


2,87 


Smith, C. W., 152 


Office of irrigation inquiry, 88 


Smythe, W. E.. 134, 153. 284 


President (Roosevelt), 89 


Stabler, Herman, 70 


Reclamation service, 3-6, 90- 


Steward, W. G., 285 


118, 397-406 


Stoutemyer. B. E., 286 


Signal office, 119 


Swanton, W. I., 288-289 




Swigart, C. H., 392 


Van Hise, C. R., 157 




Vrooman, Frank, 297 


Taylor, E. S., 291 




Teele, R. P.. 154 


Webster, N. E., Jr., 298-299 


Teichman, P., 333 


Wells, P. P., 44 



172 AUTHOR INDEX TO BIBLIOGRAPHY 



Weymouth, F. E., 301, 354 
Whinery, Samuel, 158 
Whitehead, J. T., 43 
Wilhelm, A., 334 
Willard, Lucius, 303 



Willcoclci, Sir William, 407 
Willey, D. A., 304-305, 316, 33a 
Wilion, H. M., 159 
Woehlke, W. V., 377 
Wright, H., 306 



^E'^ GENERAL INDEX ^^^^| 


Accounting Division, 77-78 


Carey Act, provisions, 5-6 ^^M 


Activities, 33-69 


results, 6-8, 16 ^^M 


classification, 98-99 


Carey Act bonds, 7 ^^H 


Administration, cost under Carey 


Carey Act committee, report, 7 ^H 


Act, 7 


Carson River, storage dam, 36 ^^M 


work of Chief Counsel, 84 


Cement plants, 55 ^H 


Administrative offices, 75, 76 


Cement Testing Section, 80 ^H 


Agricultural Department, 49 


Census report on agriculture by ^H 


advice to water users, 68, 87 


irrigation, 14 


Alfalfa, on projects, 87 


Central division, 81 


Amusement enterprises, 57 


Charges for water right. See 


Annual reports of service, loo 


Water -right charges 


Appointments, by Secretary, 74 


Chief Clerk, 77 


Appropriation Act, 1918, yt 


Chief of construction, 74, 76, 79- 


Appropriations, new projects, 41 


83 


water supply investigations. 


Chief counsel, 75, 84 


9-12 


Chief engineer, 74, 75, 76-77, 81 


Arid lands, i, 11, 26 


Chinese labor excluded, 23 


Arrowrock dam, 38 


Chittenden, H. M., Report oh 


Artesian wells, 21 


reservoir sites, 14-IS 


Attorney General, decisions, 30 


Climate, 42 


Authority for construction, 21, 


Coal mines, 55 


41, 46 


Colonization enterprises, 2 


Automobiles, use, 83 


Comptroller of service, 75, 79, 86 




Construction charges, payment, 


Belle Fourche project, 37 


31. 59-61 


Bids, 53-54 


Construction rights, 73 


Boise project, 36, 40, 55 


Construction work, 51-57. 82 


Bonds, 66 


by contract, 53-55 




by the service, 52, 55 


Canal riders, 83 


estimates, 31, 32, 52 


Canals, 33, 38, 83, loi 


statistics, 127-129 


Carey Act, cost of administra- 


Consulting engineers, function. 


tion, 7 


74. 81 


^K cost of colonization, 7 


Contracts, 52, 53-55, 84 


L 


7i 

m 



r 



I 



174 



GENERAL INDEX 



C:o6perBtive certlficalei, 39-30 
Cooperative work with itatei. 

too-ioi 
Coit of conitructlon, a6 
CoNt IceeplnfT, 63 
Crop*, all projccti, valiw, a6 

Rara«. 3i, .13. 36. 37. 38 
Davii. A. P., 34 

Democratic platform of 1900, 1 5 
Demon It ration farmi, 68 
Denver office, 76, 79-83 
Deiert land act*, 3-4 
Deiert landa, definition of, 4 
DeiiffninK engineer, 80 
Deiitining project worki, 47-57 
Director and chief engineer, 74, 

75. 76-77 
Divliuriinfc lection, 80 
Diilributlnii lyiteniR, 38-39 
Diitrict couniel, 85 
Diitrict officei of legal divliion, 

84-85 
Ditchei. 33 

Diveriion dami, 26, 33, 34, 35 
nrnftinfc lection, 78 
Drainage, 39-40 
Drainage engineer, 8<) 

Kam I'ark dam, 38 
Pditoriul diviition, 78-79 
Ki|{ht hour day, 33, 57 
Klectrical engineer, 80 
I'ilcphant Butte dam, 38, 55 
I'Imployeeii, number, 70 
Kngiticering divliion, 78 
Kaffineering publicatloni, loi- 

103 
EnglnecrinK lection, 80 
Knglnccm of the lervice, 51, 78, 

80, Ri 
l!!qtiipm«nt, all project!, J03 



ounti, 79 ^^1 
vlneerinr dl*^^ 



Examiner of account!, 
Executive and englneerinf 

nior, 75-83 
rxpcndilureti from reclanuition 

fund, 3a, 134-135 
Experiment nations, 68 
Fxtcniion Act of 1914. Sir 

clamatlon Exieniion 



[''arm management, 68, 87, U 
Farm unita, 58, 84 
Field organization, 81, Sa, 8S 
Financial management, 59-63 
Financial iiatementi, 133-136 
F ilea I agenti, appointment, 
Fiical divliion, 86-87 
Flood prevention, 14, 35 
Functloni o( lervice, i 



I 



Garfield, J. A., 30 

Gate tender, 83 

Geolonical Rurvcy. 10, 11 
direct* Reclamation lerviccas 
itream gauging work, la 
water lupply invcitigationii 
43.43 

Miitory of lervice, 1-33 
Hitchcock, R. A., 33, 37, 41 
Homeitead lawi, 33, 58 
Hoipital Htrvice, 56 
Huntley project, 34 
Hydroelectric plant*. Set P01 

plant*. 
Hydrography dlviilon In G«olC| 

cal survey, 33 

Indian landi, 38 
Information for lettiera. 

Fiililiclty work. 
Innpoctlon of contract work, }4- 



55 



i 



^^^^ GENERAL INDEX 175 ^| 


^■Irrigable area, estimate, i-a, 26 


Newell, F. H., 17, 23, 24 


selection, 42-44 


Newlands, F. G., irrigation bills 


Irrigation, reports on, 14 


in Congress, 17, 21 


Irrigation canals, Mormon pio- 


irrigation surveys, 43 


neers, 2 




^ Pueblo Indians, 2 
^M remains in Arizona, 2 
1^ Irrigation congresses, 13-17 


34,35 


North Platte project, 39, 43 


Northern division, 81 


Irrigation development, prior to 




1880, 1-3 


Office engineer, 80 


Irrigation districts, 65, 67, 81 


Opening of projects, 57-59 


Irrigation surveys. See Surveys. 


Operation and maintenance, 62- 




64,82 


Jackson Lake, storage capacity. 


charges, 31, 58, 61, 67 


36 


local control, 32, 64-67 


^KKUmath project, 34 


manual, 63 

organization of service, 23, 70- 


Land and general section, 84 


97 


Und office, zg, 44, 59 


outline, 89-97 


Land purchase, 83 




Land titles, 83 


Pacific division, 81 


Lassen County, Cal., irrigation, 3 


Pathfinder dam, 37 


Law section, 84 


Photography work of the service. 


Laws, reclamation, text of, 103- 


78 


122 


Plans of irrigation works, 50 


Lawton project, 32 


Policy, changes, 26-27, 31-32 


Legal division, 83-86 


Powell, J. W., 9 


Location of projects, 41-47 


criticized by congressional 


authorized by Congress, 41 


committee, 11 


authorized by President, 31, 41 


Report on land of the arid re- 


Lower Yellowstone project, 34 


gion, 8 




work for reclamation, 8-9 


Manual, reclamation, 63, lot 


Powell Irrigation survey, 11, 42 


Markets, 42, 87 


Power plants, 64 


Maxwell, G. H., 15, 17 


President of the U. S., message. 


Measuring water, 62 


17-21 


Mercantile stores, 56 


orders for new projects, 31, 41 


Mess houses, 56 


Private enterprises, legislation. 


Minidoka project, 36, 40, 60, 67 


3-5 


Missouri River, elevation, 35 


water rights, 3-5, 35 


J Mormons, irrigation works, 2 


Private land, in reclamation pro- 


^V Uotorcycles, use, 83 


jects, 26-37 



1 


^^f^^ GENERAL IKDEX ^^^^ 


I 


Project fnii»Kcr, 67-68, 83 


Reclamaiion work, by irtateit, 5-8 


■ 


Prejcet*, 25, 36 


Recreation on project!, 5O 


■ 


cliiiracteri«lic«, 33 


Repayment of conatruction 


p 


liM of, 81-83 


chargea, 61 




primiiry, diihuriementi and 


Republican platform of 1900, 15 




collectioni, 126 


Reicrvoir aitei, Chltlenden'i re- 




■ccotidary, 25, 46 


port on, 14-15 




Projwrty Slid rijhti, 89 


rciervcd, la 




Public land rbIci, for recUma- 


•election, tt-ta, 47-46 




tion fund, zr 


Reiervoiri, inveatiKation iiithor>' 




Public landu, withdrawal from 


lied by Congreia, 9 




entry, 10, II, ai, 41, 44-4S. 


RilflH of way, 4-S. '3, '3. 83 ^H 




71, H4 


Kiu Grande project, 38, 40, 44^^| 




Public notice*, 58, 59, H3 


RooKvelt, Theodore. 37, 40, ^^^^| 




PuttlicBilon* of Krvicc, 100, loa 


extract from meaiage, i7-3t^^| 




I'ublicity work, ;8, loi 


RooNcvcIt dam, 3;, 55 ^^| 




Pueblo Indian«, Irrifratlon worka. 


V 




a 


St. Mary-Milk River canal, 44 -^^ 




Pumjiinic plnntN, 64 


Salt River, Aria., 37 




Purcha»in([ Affcnt, 80 


Salt Kivcr pniject, a8, 37, 40, 
67 




Huilroftdi. 43 


Sanltttiofl t>i ctnipi, 56 




Receipt* of Kcclamation Fund, 


Schooli on projccU, 57 




134- r as 


Secretary of the Interior, an* 




Kedamution Act of 190a, modi- 






Acationa, 36<a8 


ss 




pumaKe of, 16^3 


appuini* chief of!tccri and cm- 




proviiiona, ai-aa 


ployeei, 74 ^M 




fjeclanialiun billa, 1;, ai 


approvcN bonda, 6C ^^| 




Kcclamnlion circuUra, loi 


function* vcRted in, 71-74 ^H 




Reclflinuiion Commiiiion, 34, 65, 


imponcH operation and ma!li> 




74-7S 


Iciiiince (-liur((CH, 31 




Keciamution Kxtenilon Act of 


locnle* (iti'l cunitructa irHfa- 




i()i4, 31, 61 


li.jn worki, 31, 41, 51 




Heclamntlon Kund, 31, 30, 33, 


order of Nov. aa, 1915, 71 ^^H 




ia4-i35 


power to aclcct new proJad^^H 




Reclamation Record, «^, 79, 


limiled, 31 ^H^ 




IWJ 


Bubmlta eitimatn of coit of 




Reclamation work, by federal 


project*, 31-33, 5a 




government, movement for, 


Seepage and dralnaife, 39 




B-i6 


Select committee on irrigation 




by private cnterpriiei, 3-5 


and rcclDmation of arid 


ri 


. . m 



GENERAL INDEX 



177 



lands. Report and hearings, 
II 
Settlement conditions, 73 
Settlement division, 78 
Settlement pamphlets, loi 
Shoshone project, drainage, 40 
Snake River, 40 
Soil, 42, 49 
Southern division, 81 
Specifications, made in Washing- 
ton office, 50 
Statistics of construction, 127- 

129 
Stewart, W. M., 11 
Storage dams, 15, 26, 36 

Belle Fourche project, 37 

Boise river project, 38 

Carson River, 36 

North Platte project, 37 

Orland project, 38 

Rio Grande project, 38 

Salt River project, 37 

Umatilla project, 37 
Storage works, 35-38 
Supervisor of Irrigation, 68, 74, 

86-87 
Surplus power, sale, 31 
Surplus water, sale, 31, 62 
Surveys of arid regions, appro- 
priation for, 10 

report on, 8 
Surveys of public lands, 45 

Tahoe Lake, 36 
Technical section, 78 
Topographic maps, 11, 12, 43, 

lOI 

preparation, 48-50 
Transfer of credit, 30 
Transfer of works to owners of 

tland, 32, 64-67 
Treaty with Great Britain, 44 



Treaty with Mexico, 44 
Truckee-Carson project, 25, 27, 

36. 5S 
Tunnels, 33, 34 

Umatilla project, 37, 39 

Union Colony, Greeley, Colo., 2 

Use book. See Manual. 

Walcott. C. D., 23 

Walcott Lake, 36 
Washington office, 75 
Water, use of, regulated, 72 
Water delivery, plans, 82 

records, 63, 82 
Water masters, 83 
Water-right charges, 58, 62 

on private lands, 26-28 

security for, 28, 45-46, 62 
Water rights, law, 3, 22, 83, 84 
Water supply, I, 3, 14, 27 

data, 42-43, 45 

elevation, 34 

investigations by Geological 
survey, 12, 43 
Water users, information for, 67- 

69 
Water users' associations, coop- 
erative certificates, 29-30 

form of agreement, 46 

mortgage, 45-46, 62 

organization, 28, 45, 66, loi 

transfer of works to, 65 
Weirs. See Diversion dams. 
Williston coal mine, 35, 55, 64 
Williston power plant, 35, 64 
Withdrawal of lands. See Pub- 
lic lands. 

Yakima project, 36 
Yuma project, 34 

Zanjeros. See Canal riders. 
(1) 



.n, 5. 'C-J 



IIII628B87 ^tB20^9- 



Stanford University LUirary 

Stanford, California 

\ In order that others may use this book, 

please return it as soon as possible, but 
not later than the date due. 






